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Da lasoetSf Ilka otlw&' mikMlMf ttm QmA&^W to '>i»oaiio«i 
viable ©gijn d0p«5sis ofi ow^ral faotors botli «t©i2aol asid latonml* 
5^1^  fiagl© facto? R%' eith©:r b© ©ffootive on iKjfert faooiidits/' and 
f©rtl31t5^ 01? i t oay aaly ©oati^l. osm of t2i»0@ plwaioXc^ical 
PK»©83O0» AXthoygh m iasocjts sowi»al im^imtB stodiod ai ti)e 
omtrol of focmi'iltsr oafl foreiiits^i o^®fc or tlia^ eaiSy observed 
the elfoot 0f ctoo CHT 1 ^ other tautoir* '^os® faotoro ve?e 
g®a#rsX3y imtrit l ;Ji | te-.ii;©3?Qti5ifa» te^aiaily, piiatop©rio^, oatlag 
ea well as soorotLma ox' mid^se^irm os^aas. 'IIJ@ ps-esaiTi laforrja* 
ttco cm V-r.GdOB^ g^fi jUteS C^ ^^ S^ SSiliL JJUlH^' toolua@8» tli© offdet 
of a l l tti0Q0 f56KSto*'s astoeijfe iMijUli^ m both foc^iiltt^ an^ fw t l -
Mt^» fti® soi«ieticfi oi' tliia sp®ol0s of l4>pidortafa \ms aac1« 
i^ i13\ a v lw to g9t <5©t® £3a foetcidity seifi foj?tilit5? of a ahojpt-
liv©t2 moth with toiicS^ial fooa ifot:ju5:e<asQat agolnst uo a^i* iaio^ ja 
otisai' sho.^ t-H'rcKl niot!is tiithmit toastnuX jfoalJng (i|maiityi<2s 
md riatomiic3ai iaf3 lmtt©i?fli®s \MMh s«is,?a2.2;^  l:ovo isae^p a^ult 
l i fe uitli fo«iair^ !mbit» Is umh Qij&Qlm ob^QTv^xtiau ax tlio 
Q^itool Of foots^lts^ aiid f®a*tili^' I:MQ boai ifiir® '^ stnidied, 
^ t^irtlieTi t ^ datia on ^» ll.faii*a i/ouM alsa o?»pQj?e uith tlioso of 
f*h3ffi0 s;-«»i9a of .^^ >liQ t^lfi (HosyiPlSf 1CK33 aad XD34i yit^i short 
tesg^nal 2.if«y but difforSag ia tlisij? mitsrlticnsl rotjulipeoQat 
^ ^ 4>ji ^ ^ 
'iM femsadit&i' of i4» i i t e ^ \«ja detsofstoea an tli© basis 
of tlia mifiibor of #:gg laM tgr tho fcimX^ %^ is»s<9d8 f o ^ l l i t ^ of 
the ^ ^ w»3 aoeouatad bi' Urn trnttuhmg of th© eggs* 
Tim QfSmt of til© li^©stiQO of .glaeoa©! f«ietos0| can©* 
stagar m^ ts?te*?l*ie of tap «atey W a'3ixlt ^» , ^ ^ ; ^ -.jas ohQQsvo^l 
lsE!adl .^f« :'^ r ttie feigostim ©f ICK);' soliiticfis ot oi l ier gliKSoao, 
3fimeto-3€5 or cano-sasBJ?, ^© foatilijs laid lilgliost msrsboi? of ©Ggs 
to ocxa.pc»i?iiioo to Ui&t Mhlffh %mif®- la.iil 1^ - t&m SmiQlQQ eo:;t osi 
loi?es: ©a^ottts^tiaas of the r«£3i;jootiv© sugars* ilowevoj?! lOO,:? 
glxxjoaa ii©s rsost f^v^mm.b'^M ai&t ft>3p aaximta egg procluQti-:a» 
^mtili^r of tb0 ©ggg also foHotioi 3i!iiila2? j ja t t^n. t5x> p©3P-
omtagc of imtSGlitie ^^s ::ias±:23ii3 iiiB»6:,') 5n iim eggs of f€oal@s 
yiils!! i^ >:;S?i *«i^  oi 1-0^ J (?t^eo30 solsiticn @a ooa;;a2*ai to ^ .S^ ' 
ais4 42«9 i^ Q£ tfe^ oggs laM tgr feaalos a i XO'-I oaao^sugar imil 
fTOotoss ff©si>©otive:tS'-« 'BJQ fcraciJ^ -Aleh w^ ar© 'mp% m, tap wat@p 
o? coopi@t<»ly st^woci fr«xi 3D6^ €Qd@f MSd oa3y a soail po^eontage 
of fer t i le #gg8» Ifeiijvorf tSi© p^emtag© of ®m iMstesliliig «as 
sligntly Ii.lgh«»s» afati'ig tijo ogc® of starvosl faaaloa (48#9fl} la 
ecQpsjrisos to thet of faaal-os tMnli ti«»e putjvidoci tap wator 
yticm various gs-oips of §,m %^UWSi ^^^^ ^^^^ ®* '^ **f "''^t 
33® and 36^J oma at u oa:jsc» ^olativo teniaitir ^arigliig botudim 
?0«^jl frsB oa©s?g«i«}®| i t was rooortiod that 07*^ was i^© optSsao 
t0®p@retur'O at -Jiieh the laa^ority of th® foaaXos laid throo 
«» 3 ** 
batohos of ©ges a»i also tJia total miab©^ of oviposltod eggsi 
^ ©uoli f€i^3,08 waQ higlmat (600.4 x 310B»S) la oaapas-tsaB to 
tM% of tb& immtm tept nt o^isr tesparattipos* llmid9^0P| a t 
io««r 03P liigl'ioj,* t<i3|>0s»atos«i:f f^mi 2*f^:if slj^nlfiemt roclijotioa 
OQ«aurred in mii te^^m* *^t tho feiftilit^ of tho &gm was 
sigalfioaatHy highog trlwri tijo fooalsa mt& maff&.l a t 04®c (8S:I) 
ttssTi a t ST^c <8l#2::^ )« At i^^c tho fa;mlO0 ss^positoti t^ -^ sir 
@Ogs socao.? aftoi* QEiQ!fgQEie« a© codpaffoc! to f^ HQlQs a t otlioy 
t«3p®s^tmro0« But U'smB og:is xmtQ ccnpl0to% inf«rtilo# 'i!l-^  
balsGviasir of &m iQ^Jlac *^aa alsost aoroaX b^tyoai M^ to 30®c, 
ftiai ti'^ j iimily eoei'0@cl ^» \ ^ t ^ ^ foiales a^ a atoeii tiai^ital^^ 
at 30*^ c imt&i uitli Diileo of tiio oorrwpaidlae ago frora a atooi^  
of SO^:,, aacl mliitatood <it 27%: uith TOPBOJI poUtlvo teaidi^i 
t l w prodincod smi ovtposita3 aoJ?o ^ g s taian that of th© foEialQa 
^pmrml a t ^i^C aicl pairoa yith maloa of a steak of 3()^c. Bat 
fer t i l i ty twias sl^lf icimtly lilglioi? iG4»i8;4} Sa t i^ og^s of 
fipeiOB wiiieli y©r0 raaifai at 00*^ ;: la oeeiparltca to tlio®a of ti3© 
feaelos yhijuh uw9 rms^d a t 30**:; (a4»5jl.^ « 
iifmi li4;ht liitcnsit^' of X<XJ foot eamlX^s for lif 12 « a 
^ hoata ctarlag ovosy 34 feoars was psrovides.1 to Mm uoySy ocsei^ ed 
pai3?s of fc» JUIaitti aa^ i^suE fooia^it^ C6€6#3 ^ 207*9) uas @^oo3f<l«d 
l E ^ ^ 12 h a » i lMilsiat lai . Il&uoiroi'i f»tiltt£?' imB highest in 
tlie i^fp of ta^ml©^ \M/ih i/©i?« Siopt in ooQploto darfei^s (OI3«4'.>) 
aa ocxipaaro^  to tlK^  ogga of tomimi tsoder IS l^ sjor lHaaSnatioB 
V1IBS$')* Botli fsoiasaitt' ^i'i fei^lliti*' iiaii p^luood \itei the 
coupliOQ uere umdar lllaiiiiiiatiai for 24 houffs* 
ralativ© l?.aitil%* I t was omciyaM tint raatai^ g nos oos^itlal 
tor Q^ pE»a!uctl!:iii aoiiml ovlpositim mi^ Imtxih^g* Pti^ftliari 
8l2igl© aatiag ^ao ©iioiigli to fo^niilisa a l l t!» IxitclK a^ of QCG^* 
ilmmt&l famloa cn?i:?cjitoi loss D:iK!>or of Qggs (01#? ^ G?»K)/ 
2i^ wiosiolm of 4» ^togft aro poa^tK^jfjio aM ia tli^ 
nousmt to Bsaaartes tavo re la t ivo^ largo mi3?se o@lis as ec3oi)oi»«Kl 
to th03© of tis9 poaterloff mi^ eliembos^* 'B^ aui?sQ cells g.5Sici* 
ua.]U3r a@o«a®3mt© In tSs© post?©rloi? huM of tlie cjvarioXoe. 
05XSv:XQ-Ge2^  cil^pp®ar» 
siSQ grai-iisaiiy iaartK^© la tho follcrtiia^ elaa^ l^ as^ s* Rirthos?! tJ2© 
0Gri,''CD,.a2dint>' ocff^ ytoa of oii^ s £EJd two <is3&? oM faeiaXeo ai?©- rolativ©3§r 
larges? sis ai3or>ar^ '3 to tiaat of jsmil^ ^sa^^od f©tialaa» t'li t i ^ 
otli&T iMtid^  tliO rxsstoriol? oocytes; 09i>oo^l:^ oloso:' to tlm 
ovldoct G?o lissfgoi* la i^m nmj^ mmi^&H fc»aX©3 ami ?eiativo2y 
Qi^xagoB in tlie (Kxsytoa HollsrjiXiQ tih& mm^(MOQ of i^ * ^SJt^^ 
ocnfi^} tisat 2i'i tMs aix>oi@a g^Q\Mi mid Vi>^ dei^Giticn in Urn 
o 
po0tiH?lor oooytOQ yhlcli etl^eo^ oaitaln ©Eiaagh ^olls^ nost 
liisel^r at ptipal otai'©, ;fuj?t!jQ:r aofj«i»<i as eggs Ig? i^ors^aisi^ 
md odidonaatim of tiKJ yollr Qatoi?lal# Trms at tho tl'30 of 
«i3effg0j:ioo of £• l ^ t i ^ .tmmlm do not bov© 0'3DplGte3s^  tmtiix^ 
itj© ooi?;ms ail i i tw Tro'toa© of the nofaly «iii8tgou f oaaiuis 
was sicalfioaatly Islslios' (6 #51 ^ l«20yJlO^**; tjimi Umt or salos 
of eorrcBiicorilac: ogo (6*47 *. 0,36 i: 10%*^)• Aft©3? i3<l hours 
voluno of tlio gland as iMll ao I t s c#ll» '^Ixm the SmmXm 
y ^ o stJoffVGa tzKn ©o^g«wj© th# glac^ suKi tli©i^ oijlls oosfo 
slgLiiflcaatSjr docroQSQcl tlian that of fod fecjaayes* *rt» aoa$»©tosy 
aotlvit^ of tiK) oorpos^ allcta wss ssor© prmouaoe^J M tlio no/ly 
esdS^M fcfsolc^ oml i t dinlnlshod iii th^ oM®? f^^ales* I t igy 
t^Fefor©f ociielafieci tliat in i t i a l 8©eF«tJOs^  eotlvit?^ of the 
oorpor© allata of the n®w2^  osergcsti fesaalos is co^ffeJatoa with 
the groyth sma matoratlaa of t l ^ leatorioF oooytoe aa voll as 
tr(2isfofaatiai of tlio pooteiflo^ oocyt©3 iJito Qg{;s« 
'^W.'iam^h^ ^« ^feyiq fias a oliwt ijasagSmil l i f e , folloylfig 
aoeretiai of ^ o oo^pua allata^-i for th© aQtuyasiaa of tho ooojrtoa* 
Oeslclos tSiose factors» tlie nosaal fecrur^ Ut^ / aad foptilltgr of 
k* lU J^fiH (aepGiids iiT>asi sa optl*-aan tccipofsituro of 27^c aad "R)-^;' 
•» @ 4» 
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MBU3T td t 1®?B» 
IMS la to eorfeil^ tisit M^ » II^ IBOOV iM«lmat o«UM*ioS 
out tmmx^h voKfe tmcier ta^  sapervlsim on "i^tictors eooti»olllng 
noctuMae^'f for tljs d«0ui?©€ of ^>oetor of -^MloaopliEf Sa Soolog^, 
la the J')0pafftciait of Soolc^f Ail^gli i^ foal^ M ifeiivoffsityi Aligarti, 
Ttm ptmm^ thssis ocntalss @ev©i»l o^igloal lafomatim of 
foenndlts^ aaci f©fftiilty of a sSaglo spooioa of ijapMoptora. 
fh© oatteo iJiiVQetic^stiai has bosn ladovjooaoiatl;^  doao l^ 
a€e4«a? ia aooiogsri 
g,,p. 
Pago 
2» mmtmi ••# . . • • 1 
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Ciiri Effect of ^® M l i K o f tup uatov on tli® 
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X oaep e^st ogr sixmmv gmWm&o to ?rotm»c^ Bimh m^ittoo& Mam, 
WmS. of t^0 DepsartJE a^t of Soologyi Aligiirh i^iualte I t i lv^al ty , AUgarhf 
tow pwmS&ing i ib^Rl f ! ^ i l i t i € i | ocnatfuctim) Q'^tUoimt poi'sooal. 
Interest aii(2 &ftm lastiag cfMSOTiisagcociit la diffis»©Qt irays dtiE-lag t ^ 
t<eiu9® of w JfmQ'^^BQh uorfi* 
I an g&atofUl to ii3f# iluataa Aliaac! Bmi foj? the rapoevislcoi 
X as inSobt©^ to 3r* &»I4* Alif HoQd^ ana iloiidy D@pai*tQiiit of 
etatistiusf /i«l4«ti#, MtgQsh for his syggosticiia a^ tho tuio of 
0tcitistliomX m@l$}oaa in tlic» liito?i>fotatlG» of t ^ <ldta« 
gpeelali tbasiMs are dud to am Xaiboimtow aoHmgucB 
Miss* s^^So Vilf&t mid i^mln FttKKxpii <^»@S98« !ial}#el> Sm mmri 
02K2 i^ismBh&&Si a* itjasa foip th&ir tlQ#lsr ass is t^oo Q£I^ I ooopos^tiai* 
X ee also gTQtoftil to n&p^ y@Xl i.iials@r8 f&3? Umis hlmBioQ&m 
M $smmtm io&m/^it^ aaa fer t i l i ty mt& ecmtJpoUod t^ 
Qm&ml faotOCT* 4it&oiigli rm^ 2iW(30tl8<»tos» omt^itmtecl 
@ff<»it of cao or th© otl'i<^ ? fa&tor* ^gsfofo^o t^or© vaa i30 
eoapleto data jpoecupdlag the oitoot of va2»l,€»as feotos® csi the 
temmdit^' cod f^^tllit^r of a stogie apeetoe* :.:it;h thiM via/ 
I t UKS propoQod to stsiKly ^le offeiet of th© Sagesti^ :m of various 
suga^8i tcraposraturef pliotopeiriodf mating md corpus ^llMtmt 
Qoomtlm. m Uic fc3c«:idi^ aad f e x i l i t y of fyc^giifi ;^ 1;^ l?;f^  
Qiacfig ljep*ic2optQifQ wao 'Dasod oit l i» on apccioo la uhiah fcckiios 
Im^ miturod eggs befor-Q esac^ g^cue© mil i3us?iat; thatr stostJ 
Isaagiaal lif© theg? C3a2y lata ocos aa^ ^ tad no f©e(3lac FCKjut^ eoait 
(Ipiaatelds (m^ OoslsycMa) as* ts^ famlm bad loag toogiaiiX l ife 
witli aut^itioEial i»o(pir<aQ<mts for tlio aaturatioa of tho ovarioa 
(Mttospflie©)• Bjm'efwe t2ao sQieotico of £• ^^^S^M ^ ^ ^^^ 
bm@d aa tlJ© fact that eo far tlio?© vaa littXo SiifosQQtico aa 
ti5© (30Qts?ol of f (leuiiclit^ aM f 08?tility Ijl^  tlic abo^o acotiaaoS 
imtom to a 2.opi<loptJ®p^ i0 spooios ylth st^ort laogiaal l i fe auflag 
tfiilen food iiita^G %M3 osamtlaJ. tor? the msturatien of the 
I t is tec^tiint to acstSca tl^ mt ay3e'l%' ^ e pjpogroas 
of thQ p.?e2cat rosa^s^h r^ Ksg^ ®'""© ai I-ff^ i^ ij^ a .l^t^y,^ tlio 
la the tostt of Uio pr<^cmt the^ile Y^ pQ^ ,Dp:ika^  litft:^ i'm hoQ h@mi 
nmiti'cn&S for l^ -yo i^p^^ 2mU^S^ ^- aalataln i t s i^mis^ nmm* 
ikm&^Wf tlio ass? ssac yc^ aM b@ usoil Sn futiir© pybllcc>tiaai}# 
1?h€- prcBCjat data mi ^a '^ia^^taga iAteJS. ^££9^£^ iU^yy^^ 
ftiadiia@3t4il md ^ppllc^d aspoetsJ of irisost plTgraiUilc^. It ¥ l l l 
b© li©Xpfiil In ploimSsig the iatags«itid ooatsol of ttAs Bpmi&sm 
Fartls*Bi»|: th© tofc^saattcsi liiay bo usoa ia the ®2p«*temtail 
U*IU 
l-latplticm l0 anQ Of tslio iKi*i0 t^i5iit factors Jnfluaieiag 
fcoiaidit^ aad fcHPtilltE^ of iosecta^ lii GOS3© orders of 
laseots Ui& ml^ of imtrltiv© sutmtMmm mkoh us proteins t 
o®rt>al^ tlrat©®f futSf aplao aeids, viteaias an€ salts yes 
fitaicUed a% the fmmidlt^ cml fcaptilits^ of oeircapa'i specios. 
la view of Elvers® f«jd!ag.'i'mbitsi food soloot^cu imd 
feioiogy I t 1I83' riot possibl© t© gaiewilis® m. Uie feotmaity 
and fortilltg^ of tosoots of aoy partleular or^^* Gcm& 
iisport^mt isifostaatioR atx ^ o rol© of atagoTS tn eontrolllag 
fQeaidi% mii fer t i l i ty of laseets i s cleaorilsed Iji th© 
ai:id fgoieiait&' yigs gfoata;? l^ keopjtog tlMEi on tai>-w8t^ la, 
occiparis-oa to imf®d paycsites (tlaroy^MSi sssfll t'iooyiimf^mf 
IS^O). Furtbes'i t^iw® ims © aigiiifiemt lnerecisQ to lon^OTity 
m i^>lX as f@oi:2iuit^  IIIIOQ ^O pwmBitm w3ro separatol;^' 
f^ on 10/; so2atlo» of gliioo©©| frasti^et saltoso ai-sd sucs^oaa. 
J^ Mss^nmsm. Sk^^skkmm »<^ il» .iuiJfiiiai£;Cistr& (iocs) 
ol)@os^ od t^iat t^ :i©a I^IBO piifiasitod v@ro f<i^  CQ ^ : ! ^ t a lar^ rH&i 
th© fcaalos 3Latd f w t i l s oggs us ooDpaeoS to tl:ie eggs of 
fanalee wh:jLelj dcwalopoti fraa tho lai^ae foci an lKm«^  ai:!^ '-* 
I t iiiciieatoEl that to this sp^ios f o r t i u s \mo tl^ci^iaent 
m protoin ©acl fat di©t wtt^i*^ Umn a foofl eoitatoSng oGly 
sugar* LtiQii tho iK/U@@ fl;^ \^W^^ ^^^a^t^f v ^ dopriv^d 
of \mtm m^ gi-vm ptc^olii or smgar scaj©fit3. ogg lajrSng eouid 
not Qotsm imsitioadf WB2 oml Qlmiaxf^ Xm2)^ 
Aocordlni to ^tmmmid s lAJoa®' (2340) if tl'j© iteoapp^ir^ 
feeales w^ *© feoi cjii a syatiiotie diet ei:?od yit^i ^Ume soluble 
fractica of i»c^ ©l J®13y tl!<3a?© ^ pas an iacwsasa of SOS la ogg 
prodiictica* m L^vrphisl, ^|ilM.»aR^irAa gflatiiiaflsata Idagovitgr 
of %h& fiios fcicreas^d Igr foxing s^sparetelsr ai amsrosOf 
hoi^f fruci<3®©| CJ^OS®- sctitoeo a»d raaiiaitol as compared to 
tfcat of stj^irdif yeast ami watop (fiettaa Uil md tia«ju«i Xi>66>* 
oucrc^c ymi DOst fieiv0as>»b]0 di©t both tor toigwit^ ai34 
fecrnidit^r of the fii«®* 
ftuoo^iiag to La^asa &'A FtBQhm (lose^, JJE 
fflM^flrteW^ljl^te bo«ytI®8 px^utC€i3 higher axiabcr of mm w^®i 
tod OB stigar soitrfcicsi m <icBp®r©f3 to stafvatlcn, M 
w^tat %ma mmmiti&t tot ogg pro^iueticG* M c p l < ^ ^ g^^aay^> 
both, produeticc md ^oyipositioa of eggs jaaffifedly doeroesod 
ia til© uimmmo of soistaif«j f^ raa tlie gmin (i-'asthma »5«3 
He Cul ly 9 iD4S}« m JiaCltelliW l1ggtfmtl1»?gt H^Qj^ loMs <1D44) 
obBmrvmi doul»le istaibor of mE pro^w&tXaa Miiim tkmQQ w<»© 
ff©\iSi4il^ l a t h ^ t b€*€t1kS« l*»g b o a t SiiOl^ ^l• rSgtsll i l ' 
;„diiS.t ; 0;:.ia®pt«!«'ss g»«si»©ll^ cl© Slot assimllat© 
I>y&tt;4.ri8» I t 12 li#l-i«iir« i^ ^ is t t iJ i t pinst^l** r«Kmii*«i©«t 
tm Urn ^mi»i£$m:m,t oi o<&^tm t$ |\5.lfi'ii#'i i^ ih^^ ^ m^s^^^s. 
stafi-.!* n©»jf#r@rf ssas'i;^ ^ adult i®pitl»'te?si i?©«pir# smgar fos» 
i t^ l&r^tm w^t i^i cti whites fj.^ jus' Ia8t«is4 ef ¥;.rj^ l@ ES«^1 
®/-:fS ¥^^ sltglAl^- i^mm' Sa ©aUss ol te la^l ffSii lathis© i^iileh 
&&t€rsc# cf iirl^-ikliss "m'^ttM t^mm DoUm l&M fmlf tli«f at^ub*^ 
e®tis© .^ ax^ less tisan ^ •: i'«luotl-:ja lii ffjcmflitar a*sd 
iofjgwil^. mrtoOT, IB 4i« iafe88>MJ>a ami i,« fiffillia^te a 
i t Hit® not oasmt ia l foj* tts«s dcw^lopaifflt of ootsytm mA 
©gg lay ls i (- 'orris , 1934)• fe ;igi!*p$4a, ^i^^'*fflt giiicose 
solutica «BS irrriorfcaat for prod-ueticm mid li&pcmititm of 
eggs ii^;0Slmiitsh3^, wm)* l^tirth©?, a solution of 20^ -405;. 
gluoos© was osscritial for hoatooci p®pe«st f@s?tili% of 
th® «i^ .6S» itifc tlis IntatJij of e-ithos* 6:' e'lueoso solution 
Off water alc»G pix)duo0d ©tleauit 40 to SO; in fe r t i l e ©ses« 
I'toxvatiai also catiaod rwdlucticei in egg lay lac:, 'ii tis© 
o t l i ^ hendi to i^SSMla l aMiWIa starvetico cmssod ue«jii-
giblcr 9fi'iict bati'i cm mM prodtiotlqn ana oviposttitai iii 
caipariacn to thos© of ^ f f g t o ff^et^ aa^ i^^S^JiEai 
Uiz&BtUn of s soiaticm of SG>; him«^ was sor© ©rfecttv^ 
to laereas^i) t^ipymit^f mmh&ff of laM ei^ .^^  cmd tMteliiiig 
thiiii thBt of itiOft)@Q seluticm (Mcmys® ^ llil*f 1060). Ftift^ Msr, 
vmfml ciotte laid inaallcmt niisbej' of eggs, l^arslm^ ^ MX'* 
iWTt'} ill llibl^psift ^abi , l ie reported Umt iiigmtian of giuooe© 
I'lcroasod f^cimait^i yiioroas iataft© of digt i i led wator 
eahfln««ft ioiigvjvlt^ aiKi atorvod fvjiaales liad Iceiger ovtpoeltoci 
P©ri€Ki» Jfi the »?.CK3ta,:iid, ...m:^o& ^S^SS^^t * ^ aiasirfe-iUB (1^3«8) 
riiinlj<^ of a:.;gs was rocordi^J vhm. inaee-te ¥(^© fod on honf^ 
«jnti also SQting was successful* Qn]^ 86*4 c^gs wore laid 
^lithoiit food or ymt&e iOhmgf 1972 )• 
mtmt of teppemtaye m the feomiUtar ami f e r t i l i ^ of 
Xa naoy lascjcts terapopaturo has ppofooid offoct OQ 
fectm lixy asid f e r t i l i t y . Scsao spocios require iiigh toapo-
ratoro for the jimturaticn of thei r gjoacls and liatxsb.ing of 
eggs. The gcfiads of iocuata aigratopia notiiro qiiiokor 
when the adults are maliitslnod a t 36^C to 3B°C tlmn at 20®C 
to 3-.% (ospe lvo , 1926). Jc^Qs (1970) obsorvod aa optSaua 
range of 2B^Q to 36.T**!': for the fmal® achlsl^arofi gy^a;g% 
to malatQin the v iab i l i ty of most of tho ^ g s in the ovaries. 
ooveral spooies of toscwsts maintain nosmal foctandl^ 
mxa f o r t u i t y below 30Oc mai taaporatur© highor than this 
would not be favourable. Roar tog of Oro60i?hila a t 32**c 
c&used s t e r i l i t y in 96 > Bales aad in 50> fosQlos (Yoirjg oi^ 
I loughf 1936). In caso of D|*oao!?hi]|^  aytbobpf^ ^^^y oi^postiro 
of th© adults to 30.5*\: in ©arly imagioal l i f e grootJy reduced 
the ra to of egg deposition during la te r l i f e (Snith, 19SG). 
V'-Jhon f^ f^efl^ tia kulmiellii wore roered a t 30°G males 
boosffiso s t sp i l e (liorriS| 1903 & fialohaudlxuy, 1936). subee-
quentlyi i^lchaudhtjry end Jacobs (1937) eoneliidcKl that 
tlfi^ of botti naloa ta^i f^iaslcssj. ^loy^^or, breodliig of cltiiar 
fevou:?sblQ for f..x5'.;nJlty fct;t lesu far toigwit^f Cualeff ^ ly^ *^  
fooalfss of 2 s d ^ a l t e S,kl^ lr1ffia ^^ -^^ -^  t^«-^ ^^<5 r ^ r ^ ut 
3B%;| although tho males mia?© l i t t l a effoetod* f'iahslsm 
(1900) 0iiGe!r?c3d steiri i isatlsi t of mii&i ©f !*^.^.^, ?^fg^^^^.a 
hii&i U'lQ mmlt f i l e s wci^ €K;pc©®tl to 34®0 for nos'o t s a 
04 hoiirs* 
'^TXGT^^^t^ fff*l [ o M J a t o 36<^ C asi:: 40^^ ^ i t l i XO.; r o l a t i v o 
CP/o ao^ i ..ijpbQri 1071 ,U Sffoet of UIQ brief oj^ -pooture of 
atluit Qlfa.lfa w i^WiX Jj^ j^ ^Ol SS^jyfii ®^  ^** '^ eemjod. s»ec!iiotic© 
i:;i egi! Icer^ liig (i«cato sail riautefiRiskii 13^)» »1C3WQV©S?» la 
:ioo cjiid Gowd i^ 11^1 )• .il^iiiapliy, ijigigs : ^ ^ j l , ^ had 
iaa?:Ji.3t2ri cjvipcnjitica of oggs ¥!'5€G tti^;:^ %ii^Q hwml a t 30%* 
(Groiai m& k-^smlf 1360)• 
-^^  i^g^ .^ .^iyeH .^ SMSS^M^SMt !3afei?mticB aod oviposit im 
of ccf-S 1^2 ffiMiiatiri a t ®^." aJi'1 louc^ toof'^t^etsir*^ y«2S?€» 
iinfmrmiitsfele lt;iai^e and &ai?^®saij 1969). Fmmlm of 
liopi^ cg>.fiss i|^.ayQt|^ ^i€n '€m;)t a t eptli'JBo ti^p-ei-afer© of 
Uyajljn y ir4.tqj^ * tec i.ii.y;ii.^ »Ei €igg las-^ liig uticf^  smalts? c^spo 
jtitere s t Sf*®o» i45y6r or highar t^aparateres nari^m!!^ 
ll%ay^^ feenadity ©f tli@ ftiaales was saxlfsuB yh®:i x»®ay®a s t 
0§***; .^o. both, l&am SJM I^ ^%II®P swiS|;® «xf t@ripm'©ts.ir4> r^tJt^od 
QQvmtjot'lp u^G roor-eJ a t S6%| tims& f^aXes silao laid 
tasxteoo uuclsiH? cf ^ ^ ^ (ui?«ial Mid iitwalf 1^©)« la iMI^isOJA 
jrafeiro igs-l oriti'-tjrs tertiperatur© was 'a#t^«»m S0% t^ ti. 26^C 
( ,.iaehaisi»i «5'i w'C «^«#S| 1963), Pjiythor liat ,Liyi.s-^y^^ 
fif^^iCa^^Xfe «2£©i t^e optl&al tai3|^ ©ratuap© l»th fon- s a : j : i ^ 
«gg l«iyiap smil hatclitog ¥sa S4®C sfjsl t€iap«a3?atii*«s #ith<sa? 
lower GP !il,-h<^ fciif^i tMs fe'ae not sui table ('Tlstavlaa m^-i 
riSitohint^ of the ^ .^g8 3?ci3 i^iis noii?iiiX ui thla gt wj^e imago of 
tcrsp^a^fer®. 'i!^ sis foi'^ eXass of aphid '^q;^:pr^;t;^f^ f^fiHijyiCi 
taros botw^am S ^ to :^C ( . i ad l^ , l^Bl) , In ilsiS^aa 
obt ie tas j the riQi??al raagc- for I'cpt'Odiieti?:^ was botwisfi 
i?®C to M^0| al thw^h the fataales ^ocjuli-'ei ssi optiiaoi^ 
tcf ^perctiirc of 27*3»- fo3* aaterat iea C!:«fit30aa, 1034;» 
o®cunf©ti bot3ii*3^ -i s®c to 30%: iiiD'**© ariti :aarg©3, lDf:.3)» In 
,„-yfi^ i^i^ ]|g| ,^;p^i^4^y tiatiu?a'i,ifai mid mipOiilticm. of Oii-gs was 
iicccl«it'at**l. yit:.:. th<>' iaerecoc.- iTi t€ox-®iratu?e within a rang© 
or C>®G to 32Pc ( J i a t l a ^id eaial, lu66) . Jlouewer, viabiHts? 
of tho €&;]:!ij di;jci*e©aes3 ©t Isotih ertrotsii^ of teKipoyatas"^• 
i?oa:!'ixl a t rr*\:, tlit^- sild net 1^'' ogijs i^/iiasfaf lOll'O. 
Ei cholcla .JlgiliiMl^^ S«JKi^ l^ S2Slf tvjainteaai^o of eulturo 
Gt 16®"'- eatis^i stoE-iiitj,' ki oost of tlitJ r3al<^ tot tmmlm 
s t i l l Ifiii s amal ;'aasib^^ or ^ p i (Ilsgjiia^ XOGD). In 
.yiSflai^Ilm SmsMMSLt m t imi t i a i ^K1 !-iate!ilnc! of ose« signt 
oeeiir a t ttnpeffot?jj»^ Mloy If:-^ -: ( i : ^ ^ gj^,, Xrc»4)» Ite 
kJ i^^ X^M^'^U^ wai't«« grortli «is iBlaraital b©tir©€a ^'' 
m^l 10®C (!iei.Xi»rit:rt '^^-^^'^ QS^-i t-^ "»? tfcroslioM for th i s i^s 
Dot^ u'cjoi 4 ^ % to 12»2''^ e anfi «3|:g 34^.iae litfaM mot oe-cur 
!>OXTO 4®^.* (no^m©! 1926 i* 
LffOct pi light tm t&& f©«ssi»'3i% QPA f€g*tii.ifer of toaeet^ s 
1^1 t; r@i? .lase<?ts» In , i^4^i^ IJ^terte. "^^ ^^ ^^  i s a direct 
correlaticiTi bii»t3v©cn t!K) ll.;ht !iit'/isit£? o^ id tlK; to ta l swibca? 
of QViposltcKi egg© (I'leitjaifif 1334 )• ^leeorcilas tc ISfoj^e 
(X0£-G) 111 fffiiit r i^ *Ml3a ,^-ffli proscK^oo of s l ight lat^isit?^ 
of 340 X;xi«ns per stsiias'© tmt fm? ?J housf© pe^r day csustd 
Ifjss'tswiis© ill thQ nimh&T of laltl ©ggs la QmyptstrMZcn to tfc© 
©I'fect of l ight ©f logos' ints^islt^. 'Bi^ s ^:|:rosu:^o of 
rmtiiki Qsui e^isMorabl;^ r^Jiucod the Xao^ lag of 6ge$ w!^ lcb 
v-^® iafoj^tili/ i& ecciporisai to tlis cffi^ joeui'e to cceipleto 
<la2»Si:i€^ s (j.^ 2aer,x:il3Cifi, lc:^}« iktuawm^^ eert^ osiupQ to mi'fca?C(t 
l ight pax'lovd -sms is fa¥a:i2^blo faeto^ f&s bcth foeisiait^ ssi^ S 
f ^ t l l i l ; ^ . Si ,«i^^£fitel» Mliijm '^  2.0 half' |)hotoperia-3 
altossiatioTi of G !io".is* or 10 heur r>hotO';:<>i*lod dufing tfm 
l i fo histoid C;'iXd©| lOtK):-. A l>hotop«riod of 12 to 16 hce2»s 
• t * 
was f;^ oivt fav«T(iiealJle for hoth focisi.ilty igy2 fo i^ i l l t^ of 
hi; 2600 Ins: causiKl issuing ot narSinmj msjil)«r d* iciis* 
;ft3w«s«ros't pas'lcKileal iliii!ilii£».tiefi fo? ;iot m^o ^tmi G hoars 
pea? ti«^ rosiJltea fei iu^thce j'^^act.lcfi |?i ovlpoaitlm 
iiliiL^^liieticri was a 1^ 0 f^v^mis^ble fof Snores ©d €^ ,g prodtw 
t ica CSfisae m?? Mraistjtfs, 1970)• j . t ^ n l l c h t (l-3?4) ia tti© 
-*^ 'fe^ ^ i*aysi f \ ^ i jNaportcMl that tli^r© was e re la t ive incrc^sa© 
is. the raiabsf of ci^^z^ lui-i a t hlghuf valuos (l£0*3i-<3 Ime; 
of l l ch t latQf";0lt^ ti^ icss St lottfei* ¥alis©5C^100 hm^m 3*© 
ki^lta^t a'.ir::i?>Qs» of ©sgs mi3 laM a t the higher l ight Is l^iai t^ 
(3'.X.)»aeo Isiy)* to G!I.C e j^fut^ ti:^  in tlie r^o^loan f ^ i t f ly , 
]^q(:^psi^l'^ Cls©1^ sa<l /,.efecj5«im, 1923 J light ^ns not ejjsi^tlai 
•laid tn cGcipIote fiap f^i©f.i# 
la Ixiseet©! siatMg Is «5© of the l'2t>ortsst factors 
QcmWollint yop!*txlueti m 4n -various yagrs. In Citac^ .|Qetsiil: 
d:W®i©pi«at ©f mm to ^telj? ftiil si«© cn»i^Sf 1964). 
2:icm€sr«t H%ba» sail Im&lM (1^35) fos«i ^ s t M |i« ss^i£|& 
a%m immsm^ Wm rat© o£ m&tmmtim. ©f @iu mi^^ ^ 
m^mf W^} •sattog %mB a stfemtei ft*f l^lag tai© iii^si» 
at©to« of fwti le mm^ Tfmt$m^ to di@@ ©f tkMo.Wi, wmsvtl 
^fpmm a^Mim C'#tati» m^ f%msMm»Utf %^2) eM X* ff,qffi^tei 
Ciotim> 1 ^ iMiaif 1073) g,li^J« Mtlag waa «cfa#i t» 1^ Itsa 
li@<S sMe@t t te sins (idpt@i% uf « ^ l^lsig ^ ^ a oa t^ 
wktSx^ \ma Inportor.t to atloulatd oviposltloQ (Maaeserras, 
1DG3)» -iQt 5n tQiitem fl^ irip«'«pmtim tjos probably nmojsaiy 
of eggs vas not sfteotoci tg? Qatlagi l3Qt i^ ffiistoa tmmlm 
(i0I?esitof3 CTily Q fi?acticct ol* t&o ntiDbce of «gg© p.s?Gdii8€d Sn 
1901)• 
of laiH ©fios v^a larisi«»03- W aetlag (OQ^I»3.I>| 1003} • 
MatSxig p«j^ M«53 aa laporteat st^^mMs to o^iposlticsi la 
smd UmetlBi 13@D)| ||qrt,fifi|t^ , !^ ^^ aaa..|^ ft@j < \:iciri<si3aiscii| IDGDf 
4 '1 
altl'ioicb ec^ e laying b^j atieli f<3iaiilos tias ^etiirtof^ Hmm arid 
.aol© of eor;;o»Q Qilats. ai.. tlie gi.<ra^dity .and fegtllits^. of 
•Ac i^Olu Of CQi:-pt?m Q l l o t B i i l t l iC ry^J^Odue McSEi Of 
l*ioocte Mcu irw^tigcitofa lii e nisobcd? of oi/Ocioj boloiigiiig 
to Ortiiopt^sif .ilpt<^^f i]anipto«s, ColooptiSM aad l<3i4<.iOpt^ t^i« 
pfoiff©!* (1^ :?3D) in |:ie^cm..los. iUXSSSSlMBU^ p.ica<K>r®2 tii.o 
roXo of aoi^ )Oi»e e l la ta Ja ttso socycitoi?;^ activi-ey of t!-jQ IOVOJP 
part of iMQ oviduct mi<l tm sulHioc.:ii€Sitly (1940 <:;.• 1045) ocucludocl 
toBt th i s elsad ecotFoilQd Ggg proauoticQ Umfmgli ttso agoacy 
of G iietaboilo bort-icno. fe „ilgto,fe«a, ffly&^M (v^lvlpaiwis 
eoofciftjeoli) raotSrir yas a sti..iulnr. to ootivoto corpojpa el lata 
^aic!;; i^ os?e aoeossas^ for oeg giataifeticm (...ngolsiKMij 1^ :MJB)» 
von llasnciOE (1D6B) IB ^.#JSOp||%^ ipfld<M?!aQ oonoiyaod timt t ' ^ 
ovci3?i£Si f^iicti^m woo oaiti?oli@::i %' a moCil:mxij30 Suvolviiig 
aoirosocffotc^ soi ls aa<i eoti>oi*a ol lata* llo eorrolatosS tlso 
l:ii£jtologioal otiaagos to cofpo.^a alMtci looaii:ig to &©cs»0toty 
eot ivi t^ -wlUi tiio notul^QtioQ Q£ the cocytoo .li:i tlio pro-
c?ra3^2tloii stogo* ibuovor, oiifiEbcara oiki :;s»ootej (130?i ccc-
fis«£3<2ei t.!0t la X» agfiio^Q copposm Cilliita ycfo fioeasaoi^ for 
t!K> toitiatloQ of ovaeica usm-tlu Ixi i^m&^msm SSmmM 
Qomj-or& ol ia to woi?© aoeosiur-is^ " for Q^^"^* O ^ 7olk ^moaitlOR 
4 
' i : 
in tho t©r.;inGi oo<*;tes o£ limaatur© fi^alos if^o^oas io 
Uw ©QttM»o faiGl<x3 t!}<^o wore noo^ KJsrif:^ ? l*or fus'tliai* 
iiovewcp, 20 the stiefe Insoct ,^ i^p^ |J5£?^ . ^^rogp^^ 
3?(.oo\ml of oar,>c.stJ aLiata fra:i Um sOiiits and ovcaa f£«Q 
tai€ 3;?(i saia 4f»'i Itiatar larvmo <1M not int»fffepo ovai»iaB. 
sa ture t io i ("rOssgfoMep, 1037)• !m t^h<3sr| the feplaatetlm 
of ®j-rts^  ec.sn?offa ailatci Tm^iltml In a?«t©3?£3atlc» of oogoaetsia 
BkHilo laouloa corf)Us a l l a t s^ yos ooacfitiol to eaitE»o2. t£s© 
r ipmiae or nto ovaries* M v,aAtete». 9gr,1te^a{,?l»ai ccmma 
ailaUi3 uos ©esaitiaX iii tho clQpositlco of yolli l a tho 
oocyte© aiii=.i clug-tng se'-iiGl nQtAisnritifja the glaiid sigTiifieoat^y 
Iji'i0s»oosal i:i Siso ("haoGcxii 19CU» .1^ iiASSilte ityieifiiife 
cos^lseiiD cco:;.'IcSi \«io fcjportaat for yolls d<^?ooiticD cr*u tl'i© 
aooclGcl oos^piis al'iatan f<K? tho s t ioa ia t lca of ovoriaa gro6fti:\ 
(Vogt, 1043/• CorptJc allQttsi hatl gooaciotpophic octlvit^ J^ i 
adult imalm of ^M^I^Slm mO'^^^aWUS ^ ^ ^g&iafate 
at^Qf>a^^^ ( .^tinovsji X(^4B mul HoclaitsovQi IDI^)* TticosOQ 
(198^) f^jrthor ©:;plm8iS03 tiiot tho eoi'iais ailatuE t^ oa ifKJcjF 
tlio o-mtrol of tlic Bo.!ial Eaifoeeei^otos^' coll^ of tlio bs«ia. 
UoMmmt PmBiMpm (ICBS) oaioiud©a that rcsoval of 
ooppua allatain twm tlio fr^ ,U|D?wigi lainm« did aot infelfelt 
tb« s©ereticfis of tho bi?©3ii m^ pomt o©s?el3r©X glani^o wore 
a l l a««sgssQri3y fcwoIv©a t© <s«tpo3. tli0 i»tii^jtic« of the 
ovai^ io© ao^ corp^ allataia was reopensIbiu to aet,l7®to ttm 
^^  .j^aay^iiii mJimmmSsm^ initial, ^^tivit^ of ti^ 
corpus aXlatsaa dm'iiig tSm f i rs t t*i^  ^w^ fotloutng oa^ ygoao© 
I-ieifall««i gsemMi mM tmtarmtlm of tli€> ovaries (.'^ ©aet lD6u), 
>.n^€or-;Jai; to fti*^ (1CN34/ Sn f'^ ipi^ iij^ ^ fffPiffffl-i p^^smoQ of 
cyel^ jQ volsiaetrio eJ:fflag©s Murine j?^^O(3iffit4tr0 csycleei ^m 
nmsG&mr^^os^ @©il@ o€ tSm tHrais:} ^©re f^amtiiil for tho 
^0^mitla£i of yolfei bu-t ttjo ©oriiia© allatiiD of tiilo spmiBB 
QXa not seerot© gcaaaaotropl-iie IJOSSQO© (v41k€rii5f 1968 )• 
0p«j4-3l€J8 the soeeetiai of eorp'tis allatuD was i^sait lal for 
ectivi%' of ^ic- Qctm&&E^ Q%jmM in th'^ tmlM* '&i tiJ® 
upto tti© stage its®2 yolk t0r'«3itiicii iioitsal^ uacjS to boglii 
4 ,' 
hat later the ocK t^oa wore s'esosbsU ^4gi:*l®Gyartli (XO*^ ) 
fortlio^ 0uee<is&0i that ec^ims a l la t te ho»©oaG of rny^'^ina 
igQlliaili « ^ gmmmn^ a notalsoUe l^mam&m i^mm^t 
J^tmrniw ilXB) ill ^^Jismi MSUMM£M& mmcmtoa thut Qonma 
.alXafen « s i»©r'tiii'€H3 &f%®r i^tHiZBtlm f©r the soeretosy 
aetivi-^' ot tlio loaur paft of tise oviauct» "Sho diroct 
llpviori Sa immmlWi^. imfSUtm Uohmmm^ 1964)• to 
furtlies' ^fBasstroted tlit^  cli^#et ©cotrol. of eos:'poTO ©S-latQ 
CO the ^ g |sj?oduetiaB» Ha J s ^ ^ ; ^ l ^ t ^ flayer (126e) 
ccaehidm Umt TeprmiuQtim Hi ftoale Mas r^jiilat©(3 1:^  tii© 
eoi?|)u© ellatmii jUi X* ^|^^.^% was aofctvateS l3|r yoeelvlBg tho 
aei.ii?08ear@t3oi^  ssafeorlsl fwsa tfe© ealis of the p8S^ s Sator-
0©^©bi^li6 of tlia l^a.2n «*i then tho glaad stteulatal tho 
gsoiftfc of tlie oooftite l!^  d©pcjsitlm of yolt» ar^ai? I'tipiE^ ios' 
8i5gg®stQd t!%t oates»ecJ o^ ritis?- vtth tip© ogj-rs aeejrot^i © 
oubatijnee Jii tho blood t^iieh stopped tea flow of aoujpo^ 
so@r©to«^ aat«»ial to tl3© eofpiis alMtam on cu© lii^ a^ ^ £irK2 m 
UiQ othoi* Uia cj®t«^*ial yas ISiomtaS Irit^ tl-jQ blooii to 
Iii0eot eorpua Qllafeia %fm s«io©8saiy at a rtiicls ©arlios' otaiie 
f " 
« 
of oocyte (3woiosxi0'it £sc tlM> full dmulQttiait of ogea 
was (iofvuiacat Oi fciiis glss'sd* Joly fi3Ptlj<» sijg[:^tocl t l^ t 
ttm o.ovpa& ailatais iioKuai© pi?t>t)teb^  Jisd a dlBsot ©ffoet 
upon tij© oocytQs 1x21 Eioissai csetivlt^ sotatKl to dctpeadi cm 
a stlrmliis fs.»ai th^j omtrol iwrmxB s^ ©t€Ei» 3h th© 
(i0 •-tlile Cl!364) 0t38©fv©£i t^ie seed of eorpo^a allcita f*«p 
j'olfe: ^©poaiticm In the oeseytost Iri tfcls spoeloa i t yas 
ooc^'to procSueticjO, yeif^  bot*t associated vdth liKJ?oas€4 
oori^us @12®tii3 « t i v i t ^ (i® 1 iMe 3^«l 'la .3o< ,^ 1361;, B:JO 
roie of eorf)oris sliat® In i"0lfe d^^isltiai in UIQ ooeytos 
WBS alao cc«if iit:mi 2a :-^^^^;^ Mfiltetl^liT -^^ ^^ '^ aotivlts? 
of ibto eteiciB cl^ >«iaQ(;l ir:<xi t-l^ c sec^^tiofi free tl'ie fnotllial 
iiC5uro0^r®toiy colls of ttio Isfa^ < iiOfitclijUQlsott^ » 1000 )• 
f^ i^s'thtar, OiycirtQ ^melotw^^Mt m& tuvtpQ'jltlcxi %I<:^Q possible 
cells* Mor»:.hi0 (ID^Ba; cl@E:'icss®ti*atai ^ 0 pj?^'®^o of !«-«yfo-
ooerotoi^ f3at<3riiil t:i t*K3 eorpo^a filiate of fcoal© f^^ .g'o^ JiP 
.tn«J?OQ06f^ l flirt!M>? fo2.lm7.1ag £130Et5-^ ^^<2 KIC! i t WiD Ut 13.1301 
t^ tli© Qctlvo eoi^ )ei?Q allota* J^ha ccrixirsa al lats erilai?god 
gi»©et1^ 4iifSiig tijo f l w t till?®© iars £^" w'lult iif© aai'i t^:i3 
QljEBig^  ^is sssaooiistod yitli Initiation of yolk do^^ositicfi i;i 
the dQ^©iopins cMXJ^ -t©a# P-ov^im ilSJGBb) furtiiior eaicludoa tisat 
4 ,: 
^ ?f^ <i|gy|ii9 meiitog eo^>ci^ dllata^ noro @is«ot-i£ii tosp 
nosmni oo< '^t© proa-vjotioi, a'ifeljmigfe ^q^ uw® not QS60it4al 
foif a l l stages of «X)C^ MJ© gi'oy^ mi-i thQ eroytii of tho 
ge^mariis.-! seoK^ cKl to d©pa:id upm tlio r*cn3?c^ eerei:oi5? system, 
ufi^ wiM.® ©orpt» csllatw;:; }\Qwmcxio ¥eis wsd i t i s l f0£» t&a 
yolk d^osi t laa l^ i t!^ €io^ e2jop,liig ooeyt«c»» Gr^ ini (19GS^  
sliowcj^  ^Sff^eoQt i©v«ls Qi &0e^mixm^ aotivit^;'* ,„>isclsarg® 
of innkvtmmr&^sis^' uGtoi-iai to ttic scart© atfciulatos pretoin 
!2etal>oli^i, sr/as?l?m dw^ylop^Kiit smd d^s^nt of ooosf^ i^® ^ 
tlid' vitel.liiriiuBi# cd neagt>s «if©tiOfy oatc^tal htm ^mmios 
oospim a l la t i^ isiLi activate© eos i^us alS^t^is which onleri^ost 
Its ao'iifial 3€ei?otiai f^ ur-^ lies? Initistcjo cs^ vtirlaa acweloi-cjcEit, 
Ao eQE".ap©a to !:J9f fipt©s»a aa^ a Coleopt<»Qf tlit© Siifoseaticn 
OB ttio fol® of doiT'Oro aiasstfi 2ii tlic jpepKJdtietim of 
LefiiUof'^re is sia2ii ^ai»i®l»le» :Sa '^I^J; f^ y^jl^ y Ito (3.93B) 
obsoawosS seorotoj^ ao t lv i^ Ua ti5*> coiipo?© aliata dtirlag 
O0g«aa®3is# fli© if«EJC»m|, of oo«|Jc?t® ©Hate Iti t^ie ha^t two 
i£»val atag€Ks of ttio gpooiw tllia aot liit®Ff©3?® witti t ^ 
(1961) c^oesvofS £i (XmrecQ© o£ HMt Ss oQg pKJdtaetlcm t^ M» 
tli© eOFpcMPa al'l^ta of ^« p^^. « f^® ©i?:t:lsimtoa la t&o 5tli 
stage tefWQ* 
7h& cos^iis allatisa wm not ii'ivclir@cl ia tho eaitrol 
of mm^lm a@volop!Si«it md ooeyt© g^otr^ of Qm&tkl apmlm 
l i ) ^ ) , tli-e Qoroom aliata Mt:^ ^ tsiseh M»g«* M vMlm thai m 
f«©al®s» .^fthey, this- hSMmlogM&l apii^ j^j^ ac© of fiorfsom 
allata of 'tiae aalQc iaiUcst^l s^erotQj?^ aetii?lt^ as cccipai?Gd 
to tliat of females. *%jis^ ilMB) w^^rtmi mat th^ cor\y^ 
uUatm of ^mit f&mlM i l i S i a toSMlSM ^i^^^ Mitologie^il 
sifc i^s of aoc-r^tesy activity aufing oogcuasii feiici ogg aeposi* 
miil prolaigdii sscsejfc'tesy ecmditlai Ui tlve eesfpojpa ^13ats of 
!rial« tlmi tihis,t Of f©Eml^» la l|r^ .lfis^ iga!^  0,0^ :^4 .^^  ©lao 
eorptis sliafejs af»p«i^ ®^ tio pl«s^  ao pmrt to ©gg developsmt 
(sdll i^as, 336S>» Ustca^ f ailb©3»t KIMI uchiioicieaKaaii (1959 a 
3.061} iri n* g_ |^:p:p% ©baarrea lai^#r eorsof® sllstis with 
la^^Qj? ^lomits of jtirixilii^ !]K«Ei€8i©3 la fsalo soU^ tima la 
fiUf^tiai In tsalci tliaa M im^M* vimmm^^ In p ^ ^ ^ la^ i?^  
(PaisI Ii>i0) Qoit-*-3^ allQta were distinctly .naalinst la 
!sal0^ C(i:u:>icits»ufo2;>.^  lMi%m Ui jmMg fmmlm oxu: tiriee as 
lai'go a£ tioso 01' tm^jm Jba the s^^aaill^ satupc foaaXas* 
AoeoKlini: t» '^^.aor (lD6e) oospom s l lata wor© iKiG0sgasy 
eo:i»po?.« allat® fs-OTs tb<3 pciittltlBst© simge larva© of thla 
spocias caused aaefeM roa-^^ticsi Ml «gg pit>a»tlca« Tli© 
''[) 
ovaries of tlio but;t©i^2y, UiSte. ,lM?liafltef ^ tuge after 
a e^ ;^ iiM€»?^ bl© P#2*.|£K1 folIot#'irm oaergsi^ c© and j?^ioval of 
eoinioj?® allat® ©tippi^ts^ folM fo::mQtiaa lii adult foiaai® 
(tiarlJjssfey, I962f 1063| 3.9^ ?Sa|l>i« Yclfe d^os i t id i la 
ag^oategj M^tQga^ r0faii»a Wm pi*mmmQ of corpus 
in tobaoeo iimnxmm fi^iMsa& g ^ ^ tjifiai @itl3«^ t ^ bmin 
01? eorpof® allata u&m m-tirpat^ frosa fciaal© pupeo tfi© 
rostilttog adults tsror® msaljle to oa:2|>leto post ecxm'BmaQ 
«^g Datmiiticfi* f!*0 ilats su^igeet t ^ aee^ssit^/ of botli 
bssi.4ii oaa^  eori^is aX:iata^ r,^ s^ «m© fos? otsplete ^M «aat\5ratitti 
(SaiNrjfe© & Gilbert, 1071) • Giailiirly ijQi»ter wd Brnfma. (1973) 
foU) of boUi t^ato aav-i corpom ailata to r s ^ l a t v am^lim 
gsmilh m^il timo^M&:i t i a t O-CSJIJQPO al is ta pi?otiwod ^avoallo 
I'amJEiaB© of h.lgh potf^iey# AltlKsi^hf tlie e<^ >^ojpa al'lat.^ of 
fasiftlc' i tel^iiaE^ fiaffi^|§ yes-o aot iiaportaat 3^1 the ccrit?»ol 
of eimriaa diWoJ^isent C^:iilte3Sf 136J3, Gilbart «Jd 
,.ieliaciM©iRim, 1^ X7 siiii IDS©/* mm and Gito&rt (1964) 
i»e|)0i?t..4 that tlSG ©0i*|>oi*a s l ls ta of ymsic s<iult of this 
sypealm QCtivol;y e«crot^i t !*DSBBaa@ yriSoli ysis pg'OlJeblsr 
tmMmtifloa* 
3«fs?!3©l cliff«i?ciio©s to tise si3@ csf tl3i<j e€^3®2?i s l l a ts of 
n 
difformt spociiso of i,«pido»t©^a| ammfQl xjorkm-^ r€J^ .>03?to(J^  
M^<w eo j^ojpa allato In itixi'ims tt^i in *:^lm of aiff©jpcsat 
sjHKJies of vsi*lc«a or«i©s'S m^ m:iplmuXsi&l i t s lnpoi"taii©© to 
the oooyte cK^wtli mm dm^lop:^Mtm Pm2m ilMO) In th© 
^Ei^siat ,iii,Mii,^ irijriMate ^--^ ^imMsmm^ ^ 
aid 1ft birjblti hmm s»iseo2€0^ i largor jsoi'pcsra ai'lata in tmm'hm 
ll^ lUff^ iiii ^p^3,^?-.l^ nslcjs Ima X£ii?g©r ooi*pOFa olleta ttma t ^ t 
of fcsiciloe* I t mm faptlMip F©i>ortO'i timt In saat sr>ooi©s 
C's*0fe1ili of ooTpom allatm oonttoti«i t i i t i l fMata33?itS/^  of tl'i® 
acMlts CPaSo, 19S9J. :miW£ff, la J^gffglaat m&^m ^^ 
ine£>©cao in the 'wo::.m& of oorpos^ a3.2ata ;^aa oor^olstoa witii 
I ts acti^eS;; aoea'Otia.c ocojIitliXi (/Gimri^ ea?, 1G6:LI.T, rtiptf«p, 
of c r:ra a .^,..«ta v;as s j^ioteU witli cxxj^ 't^  g!?CHit!: oEi.; tac^o 
imo ere lie i , -» 4 v K3KSSSI; ]:*oa£it4x3 uitlj oooyta gpoijtu In {ii^ fo^cKit 
rv„9rsKi^ ieti:^ o ej^ eXta i'iigliiiaa :^ad iiasis i» :..;uc!j s 
volis5c of cortins ai:!is*i:tr; du^lns 2<x..ual sa^iurcuiai yao aJ.siO 
».> 
i=cs md 1^ «3j3e» iiom) s»@portM eyciie eJiitige® ii^  the 
mlmtm'i ^iwtimi vmjm:^MtS'fis e^*@i© i^W*© also r^ eoFd-M 
oocy-t® garm '^th 06QII3*S^ (tir^fttfl 1D56)« & the hoa«^ b©®, 
(1.340) tmmd niQ opfpo^u alSsta in ^» pMJlf^^^ to be ttm 
hmt^t Is oM«r ¥or^es»t3| mBllQZ' tn. the Qmoor.a tfii;t 
SfiOfiQ^ teffif jyySilE ^^uXta v«dr0 eo i l^ t«a 1^ aight near 
th@ SiBp post9 ill tlie ^Ucasti Ht^lim IMivisrsii^ Gimpt:^  m&^ 
yum dtisriJig \^u6i2st to ootcl^er* BmmmX ptt.i^ of ^luits viore 
fe^t in Q6eh eiroQlftiP jro@ri2ig ;}eiip ma^ o of glass mdfiattriBg 
8» 3£ 4"» ttm liottos of til© Jar %m6 filxOiS ^Ith wefe aad 1OG»« 
pmt MtilQh ym ate'ofe two InuiieB in thl«iiaj«(i»» Tho top of 
the j&rs voTQ QOfm^ vith mxmlin elfMi tihleh nm tiglstly flicQil 
|3^ i>«@&@ of rublj^ bsiSKia* 411 tlie »€Bapli^  3«*» v^© fc^t at 
30*^; l°c isaa 70 * 80ji r©lfitlv-0 toEi'll1?r« mn monm if«r« f©« m 
sftturatea suei^osd soiiitlim* For this psstpoa^f & pioo© of 
at«viliiQS oottcjsi VQ^l vm mmpp&^ &]tomd & niMvo alMo aM I t 
mB 9mkod nitJi 1^3® fvmh 3t3g3r soiutioa* this slide WM 
olilKiUtSy plfie«a against the 5©^ wall* F^^shly soai:©?^  slid© 
\ma dsil^ ip^plsQsd foi* f@odii^* ttMSi tim fciislos IsM sggs iQ 
thie rmsim jiirsf t l ^ motim w«?® tyaasfSEred to mpts^ * rearing 
3srs» followH^ t ^ Imteliiag of th® ©ggSf yoisig laj?wa« v®f® 
givtfi tdcid^r o a s t ^ 1SQV@S for feediEig* fl3^ Jars having I s r ^ l 
sti^ss «©r© ilall^r Ql«@zuBd m/i tsfmh Imtvm v©r@ proiridsd* fhe 
l&nrao puriat&l e ^ as motim mmatg&& froo t&s impact tlisss v&te 
tsemm€&^^ to otljsj? reeriog Jars to isalntala a large jjopulstim 
of a l l stages tbroiiciicmt the yesr e t the scsitroiloia eosMltioa* 
fmm the stook ei^tiiir '^y M&t &%m® lasnrao nere sor t^ 
out 8iia ^ t Jn 8«|)di?at« tirodding jars* The epiterioa f€»p t!^ 
tddtti of tho enmitm* f h@ oimi^atupistliCi iriatli of tb® last 
•tae« lAxmio nas eoifimea 1!:^  p^eltislsms:^  ^Kp^inotits* Those 
Sawiie vm% psemiM^^ ^ith. trmh emetor Imavm tsatll &11 of 
ta5«a p«pat«a# Folloyiiag a fair ^a^s mftm t l^ pupatica of al l 
ad te>tirs to olitala the aewJ;^ ^ ®ae2?g^  adi;lta» Mc»t3^ ' Ui# adults 
fitieirged dm i^og tho night* All the moths <S2^ eii£^  betirem 
12»oo F«H« to 6*00 a*^ !* were spega^eci as ae»ly ecie^edi sdtilts* 
stieh eaiilts l>ee^ ne <me Sa^  oM &£%m 34 hours l»o* at 6*00 kS» 
nm^ dii^* thm svdxseqtteeit age is&s aetismined after wesy 
M lK»uve* Age-'vise iselnt^uisiee of stools vss Inportsnt for el l 
t ^ «BQ>erl£isiits« 
With respeot to eacperJittiits oci feoii3di% en^ fortlXll^* 
ifi reletioa to li^esitioa of <llffer^t eammxtr&timm of veriotas 
migmm, tim &\^mm m^eA w&t^ ®m<$ stager« gltioose ma& frtiotose* 
aseh stigsif was offered In 20, 60^ 70 sad 100 pepeeat eooosEitrfitioiii 
Mmt3^ egiergetl edults w«pe oMeinoEl mi^ moh p«dr inis ^ t in a 
bresdiag Jer* fuelire pairs of nml^ sfQergeiS a ^ l t s v<^e pvmMeA 
eseh ociDesntratiai of a sugar* fhe foodiog siethodi mod malBtcnaEiee 
< V 
MM the fimt bateh of flg^> ^Sm paisf nas teaasferroQ to a 
l^i^ing Df s@eoad !)«teh of oi^Sy h^@ i^sspoetiiro pairs vwe 
tvctosfes r^oft to otliop crapt^  d^urs* Tlie |»roo^ it£>@ 1^0 r^?mi%oA 
mitil thQ Imt bcitah of mm v@ «^ 2aM« For ccfitrol mp&t'ki^mtf 
mM^ pair of a«^3^ SDcafg^ d ^# llttape i?as maiataiaed at 27^0 ^n^ 
70 • SO?l j?©aiitiV0 tesMity aaQ fed QB lOOjS oaoa rogajp 8oliitlcsi» 
meh betuh of laid migQ mi® csaiitoM »<3gula3?25? to rocoirdi 
htttahing of eggs aad iiimibetloa p«lo<l« la «s©eh batch of OGgSf 
following tiatuliiBg la£«vc*@ wor^ ©applod orja coutit^i. ?hc» tsxhatehod 
©ggB v«® also eoisit«l« CoQsia^fcible t toe iias allowoti tf) ciB3t»r« 
Qimliste) l»teiiiai in oaoh }mu^ of cig@9« PlBall;/f tsnimtel'iet! eirga 
nero i^ricriroa fi*0Q o&eh broking J as? to a potrMiah t&' oantss of 
a fiao <KK3@1 bi'BBl'i and €CjaD.ljaM -mdw bJlrioeuisi?* It vtm fcmad 
iiiDilasflif I dbaoBvmtiaai} ca o^ipagltloa -aasa !':^tohir.^ tiora tak&i 
W pffovMiag tap iiatar aloao to aiRiS^ as^rg^a pciirs* It tias 
dofis li? aoaiiing ^m oottm nool ysmi^ iraa ovas? the glass sllj^a 
utth tap v&tmm MisiM^©f olaawvaticsos t*©?© o2so ciado on such 
P € l l « o f «M2u3Lt@ l ^ t c h Wffll^ eOBpX0t#2y 3tS3W@a fifOB. QE30S?f€Oe©« 
Fc3f aH the £«>s0s«fatl€saa 0© QB,g las'la*] arid Ijateh^aet t!*© 
asi^^^lisici^I i>aiF of a^tilts #af# l^ bopo'Ogli^ Kst Csi^ t a t the &bcfw@ 
®«itiori©a ecaxtrolled taupas^tur© ead Iua2/litj?» 
©mi fertility/ of 
&* ijUitiiMro f ^ paiw of B0tf2y ODQfl^ od acquits 
wmm obtatogdl cod ©a#i paSj? «is ic^t .ia caparat© b^e©d,iag Jair* 
Mmss Q S0t of twelve pairs was 80p8i«it®1 -^ k^st aa 24°C| : ^ C , 
30^C,2©*^ mil 3G^ whoi*«8c i?®3Uitiv«? iiimiait;^ vne ?0 to 80 pes?-
^mm wilSi respect to @aela tenpm'atiiro* Obaeanreti^ Dm m ogg 
ji0uoi?dtog to iAm i^?mi^&wt& ^mmrih&^i m»llm' 
F©etsiciit£/ sM fe r t i l i ty oif jy^ * jj^ tiMft was a3so olsseinyM 
In? reariag thti os»posit© SQK a t a?«BaoQRb3@r low mui l-dgh tcoperjs-
ti3Jp« i?©sp60'Mir@3ar sai tli<» siasli paii*® ¥ « « oaiatalji^d st t ^ 
©ptteti:. tmp^^tvm im^Q) m^ mml mUtXv^ hmMl^. For 
thJU pU3*pO30» tvo 8@ts Of QaEperlx^ tiCits v«ara axwessgod* In cm@ 
sflit Qsioli £ri9@i33y @3^ g@£l n&M from a stoa^ rmi^^ at iic^ Pc was 
ptilrofl witb © fr«s-|y o^eapBOc! fcjoBle of u stock ro©r©d at ^0°C 
a»d tbso the eotiple %im naintaln#ci at 27®C «t»l 70-80,:-.- relatlv© 
iimiclit^* tn the Qm^aad 3 ^ f^oshl^ ©gi^ pgod f@oiiXo& and oaloe 
Ijelatjgod to stoete rmsml s t 20°C and 30^C ff^p@oti-ve2^^ ^ ja each 
eoupl® was saiatain:^ a t ^^C arid 70 to 80^ 1 y^Xativo h.ts:i(.!it^ « 
la UimQ ascp'OFiD:i»t@ also tiiaXv@ pai?@ of indlvJjSu&la ii^ra tissd 
iis r^Msfe tli# Qli8«eveti£m of f©e'*jadity aad fiaftillt^ 
isidar aix"f€irait liglit pm l^oa© aa ualfoiet illuniiiatiosi of XOO 
foot o i^i3X«s fos* B» 11^  Mia S4 touam iltir.iag <aaeli 24 {%>iff3 naa 
applied cm tiralv© laoXat^:- tmim fiaway crsejrgad ||,» ii-&iiya tcx 
m&h ph0^&^mlo^m fhme pates «®r© uaMtatooA at 27^ ma^ 
70 to 80 p^peoat re2ativ@ huiaditsr* Aaothop 9«fc of 12 pairs 
ocatyox* d^ervati'ooe aa tlio tmnmi&ity aad ferfcilit^ weir* 
ad|i3»todl aeeorsiiag to tis© t9©tiio6 aacl f .^iloiifirig l"o$t2u3^  of 
%riiw© y ii; file sallcl js^gl©! (%F« is thB «aM3.e |>sFjcica? ^ideh 
m^ !>a dofinod ais t!i«3 iiyslier of its::ims p^ uait soUcl aaglo. 
i s limm, pm sqtaor© fo@t or foot' asiotllo* 
fh@ Folo of »ttusti van olisoFiPoS !]gr isolating umii^ 
mamm<^ ^mstlm singly or um^ tt^rgod msloii dl^ r^ sly la oooh 
l3i»«dd.isag Jar* '£l$38 siogXa tmuX® oouM ao& gcit a» opportiait^ 
to Bmt« vlth itfi ooimtoEpfirt* .411 tlie pairs mid isotat^A 
tmmXm nc^o rf^int&in^d as vmml at OT^ c «iii ?0<^Q pemmit 
jpolativ© tmsiidity* 1 ^ bstofoesi of ms^ vfiii&h %t^t9 l&M &t%^ 
of 1 ^ larftio* TI1& oirsri^ of isolttoa f«Eml@® vor® i^ a^zBiaiad 
8oe«isift#r the fcisalias aiod* 
o 
•118^© sttiaied la trmh^^ ^iBsmWl stmitB% .Fw this pw^t^m& 
fm&lmf uml^ ^mmfg9& or &o3.c£)gliig to hl^l'u^ ege w^o Ughta^ 
7.S pi» C«0a% 0»I21 gr, f*€l 0,86 • 1000 o« disti l led mt&f* 
The ©rsatociSf^  ami reJaticuship of Gorpar© al2a%e yith assoeiatea 
G!p§mm mm vmsord^A m£%m stalnjytsg Urn &pgmm hs; 0«1>1 oetl^loD^ 
For %h& iiiatologioal cjfeeor^atiais on ^m coFpor® alliita 
foj? a eo^ lo of oiiiutee aaci u^|jei:2&' aissoctaa ia Sioeot :ttacor 
8oX«tl^a» The ac«^o»<^(looi*ia^ acsapieE ajad ovtiriol@3 %fw^ 
oat^ttOl^ 9<i!!ovfiia ao^ fixed In sQtioia eoiiin*0 ftfEfitiiro for 
mlbfAisA in paraffin mx ( o p , €0«^^C)« s w i a l tstm&twQ ca? 
loagitMiaal aecticsis ti©!!?@ out e t 8 u^« i1i# naetloos of aoupo-
ifhW) as roeopp-fffiSud l|r i>ogsm md fai3i3afx (1964) • But tkm 
la t ter t@elmic|ii@ prov^ less stiseeesfui as most of ^ e e@etiQi]td 
t@Ed0:! to g ^ Oc^ MOlioa dti£'i!ig c^4&.tim and t^ i^ ?«fosro la&kii^  
tli0 sistim tmfit for €}l3@ p^vfiitiG£i« B^tlomt vmm &lm> staiaoS 
irltfc tl»Mcli»s ©oicl Iisa3iit©2 '^'liii mia mmin^ Altl»igb useful 
fli® »1aiii3@e! pr^aratloQs ¥©?« Qoirjt®a in eiWn^ QmrniU imXmm 
f|j:©a, oi?ai^ io.i®0 «0^e tmmaciete^ Sat© istit«?2.0F| aidal© 
im€ posterior s^ima seai 1^3^ rogim 11110 doparet^ajr «!il)©adei 
ia pai?siffla ymi* Ss) a^tioiie of the ovsrioii© wea?® staSai^ 
aetlsciS of !:!ig!«iesi C196'B)# 'Bm Isu^tst oi^ss »« t i a i of ©cajh 
ooFima Qllntei ya® ^uglit in tlia s^r i^ stations eai^ Ubos* 
p^ 0pst.rod for liistolegioaS. c^serrotissa. It ims Sttiiifla y4^ t^e 
of th@ giso i^* 1^9 tils 9^tiaa aiT^ of ttotti t^ @ g lm^ of mx 
of et^ ppM-! aliatasji of sn IMtviM^l mis ast^miaiacU Flanlly tli© 
j^© iroluae of o@Ql2 coifipms %lM^m yas OQlstalatsd trcm tl3s 
3.) 
a^lSfisig toiMiy^i tomnlM* 
(Jhere A » 3«14) 
O' ?li© e©ll voiiiDii of Qtch coffpus aHatOD tms also <l©t«s?al:i«a bs? 
the t^ ehiJilQUQ dcsei^lbod ^ lligba^ (3JC^)* For this porpo^e 
fcmf or f4V0 oeeit^l »mtiijim fs^ai tlie oeto^ oorptm aUotuQ nmee 
dolootea QSitl airsM^ t^ Oi^ara lixsMa* 7li0 aroQ of tho aroici 
aoctiona vas n^ayrod with mx *iill>i?it* praoisicia disk plaalia«il^ 0r* 
f ho iim:<bQ3? of gland eoll, nuoloi %Kkg emntod In ooeh droim 
sostloci* ilio ooIX voXutao of muh soetioa ims oalsulatedi tor the 
foUonlBg foi<ouM» 
^i'liro V ia tiiu o@li "iTolmsoi ([i t& iih^ oiroa of tho soetiou in 
dquaiPO aiemmsi t i s 'ahie 3@oticm t^iio^iised ooci n im tho ismbeap 
of nyeXoi ia the roopi^^ivo a^otiozi* tlsm t!io noaa value of 
tuo ooll voliino of a eomjxik aXMtm. VUB kmmi aa thm m»is of 
tlio eoll voXma of a l l tlio ax^m ooits^el &90tlm9 of timt glaoa* 
(vii) Ooc^ '-tee fiiOGSUi'm!Kiit;f 
I'o oppsHQciato tbo sz>oirth 1E& ^be o&^tm^ the gipeater 
i^ ief^ et@r of t^o o@eyto vae kaonoi li^ si ea l i^oto^ cire piooe 
miotcxaotoi' and tir^ ifOSKitilP tfoapo tvonafomed into om» Bi thi@ 
ee^orlmcsitt fH't^ apieal ooo:^ tcss serially strs-ioi^ od h&lov t!io 
aiaaofcca? of t5li# J?e£ip03tjive oooytos tia® s^xoas ai tlio ijE^is 
of the i3ett0tii'€Q3at oi ttm eorrosr^cadiag oocjsrt^ of a l l tfe© 
olglit ova3?iolei oc a fmal0» 3^ this wj^ th^ mmm^ 
diamtm or tl3G i^osjmotlvo ooc^to of t m to tii^lvo Smalm 
of <»6i6h ago ispoap i»s i^ ocicis^ ed tad f Iimi3^ ^m ^i&m ^iMnfitm 
of t^© ^^mpQQtivQ ooQSftc mB eale-ulata} I35? ^i^i'3S?ig tt^ mm of 
ovcswgo dteaeto^' of a l l taio feealoa oi a pgufticsulas* ago ^ t l i 
Wm ms^y&e of faM3.@@ ob^ c»svdd« 
'Inilarl^f thiT ©vorago il*^o«t^ of Imt taa ooer/tm^ 
mmh^iB^ Cifos seiti^io?? to pt^t<»ios* mc; of ttm o^s^lolts of 
a fopale vm Ixiotm* l^iea ssoaa cl2^:}Qt^ of the s*osp@oti^ N» 000 
to %m o&nrjtm fnm tm to timiiro fmmM& 0f 0{ioh ^ o Mm 
mt@\itui^ m givcQ aboiro for tha tupiiesX ooq^tos* 
JitSi ^©sp©et to 9mh «pwte€nt i[^ i&9« arltl»<stlaal 
'\pl^ «jddz tabic® wte»©i» Hm, coosolMatQi data wee© ^efsi-ifetl l!:i 
1^ & td9t« %o ;::3«^ imluo of a d^ios of avitliQOtleiil figus^s 
v&m ^m^m moii &%ismi&M €#<Gri0ticii fo? mfih mmx vQ'is3& -mo. slso 
oa2oulat^« '^ilthCi:^ !! ^i*it!ii«tiQal vai?£fitiasi@ iritli^ mt 
mpmtimnt M&m oef^Ul^ liit0?px'®tf^f rnss^ oi0iifli8i:0t obang@ 
Off iwriatiaa s^ia oal^ tiasojjiboci liftea? appl^lac tfeo s tat is t ieoi 
^"ollcsyl^r s ta t i s t ioa l fosw i^la u^c im^Yl to c-iX^uli;!© 
^€?o ^d"^ is tifiu totel »Qt2as»@a d.evi@,ticm miA n Ijs the 
1*0 appfcic l^at® the* si^ilfiujsat aiffcapmceo betvcxsrs 
cliffs^eeit som vstltios o? bot^ o^ gE 021^  tm Eieca value© j va2?iatim 
;•" t s « ' « K . * . — — ^ ' — 
% * 
2 — :r 
of tmi am'iplm miM « and f off© t ^ erlt^ia^leal. mstma ©f ti*© 
^^s^odd !•? (tlie t^buiatad valtie of *t' at 3L' 4<;^ -^ O<^ < of 
fmmlmi. Uixi Si is^vsl ©i" sl^itfi®«ct^y 9 tlaes \i© Safta^  t^% Urn 
©is^ iple i2^ «4i3 di£fai» sigaificastlg', othm^fi^Q \m luf^ timt tkm 
er© not sig:iifiecait2y diffci^asitt* 
O '; 
^ I 
Al'tho-i^ h eoii©oiitiat«d tublee of data Iservo been rofesree 
i» feeisj^it;^ mad ir«?tiMi^ la ^iSt&pmt o^pwtemtal emaitioaa, 
1^ ' nlx^ taii03;*c^ s«l'»lir« 
III. M«., ^ : mm, w m^,j^MPnm.. MriFrnm^r, M, 
Ua/l:; coijrco- paira of ^» 41,pii;i^ ucfO prcjvidod SO, 
5(), 70 and 3X)0 p o j ^ ^ t scltitlon) of g2.aoo0o» out of tuolvo 
palra cjf ac^S^; ODOf^ 0:l adults fexjpt ca. 30,..- aQ'hitlai or 
elucooo ai2y 6 pairs couJUl survtir'G to lim; op^s. -n;aig othoj? 
pciirs oitiier foafilos or bot^i o<«©s dioci* '•di-.m!;,; tl'^ c^  amvi -
vaag foaalQo csal^ cm© iaiti €i:!c?s in feliPOQ ba£ci^^ whoPAjtis 
tile roet oi* tijo fcooios iiiid ao3^ tii/o botcbec of o-'cs 
(f.ppmai:: tBbU) 2.)» ,ift tho f i r s t bateli of cc^s of a i l 
fcooioiii tfec :i«cKX3tr of eggs WXQ Ijwarlabjj/ vos^ -~c:- i^ i 
coGparlscsi to timt of soQa'id as woll as tliirtl Ixitscii* I\s:p-i:Or9 
tS)Or@ ¥as oti3l3 variiition in tl5,o mjaboar of at^ ga lai ' i t:&' 
dlffoTGOt faaialQQ. a o mSiiMx^ t o t a l aur&cup of <:^ jg3 MM 
tgr ttiDsafetaale i^so 189 V'IIOMQS %ho nazfeiB to ta l ntnbap 
^las 335• ao rogarcSQ ^20 !iatoliSac?j tho ^ g s o* two feoalos 
djU3 not hatcli a t a21# 1& cas© of cae fcrmX© eiils' t-J^ o ec.ca 
of 8©f5csiii batcli !iatc!';©cl tad tiiooo of t^io f i s^ t c ^ thi!?i2 
ijQtehes romirioil talmtehecl* t^iov-us' t!>0 o^lts of i ' i i^t 
batcl'i Imtohcd, t l ^ r>0iH3aJtag© of hatcr..i:it: ^iQS eoQorcilSy 
O " 
goQii mim?t to mo cao® in yiiich i t xnm 100 *^ This aiglit 
bo regaiydiOQ ao liicMoQfel ocsem»rsEK5a* Fl^iaiair ai:!^/ ceio 
tlil5»a of t2-iQ total niolK^ of csvi^poetlted €^ .^ ss !¥ &21 tS^ ® 
•;j!iai CO • isXvscoQQ QolntUm vas peovifiocl to 12- TGIFS 
of new^ a:i©Fgai altil'csj ai'ij? 6 paii:'3 sm'^l^otl fop ftn'tl'jca' 
bateh<3Q of mSB mMl aacsthor femslo o^ip^sitcxl aily co© 
bGtsoh (,iipp<23aii:t- tebXo 2)* :|ia ti-ilii ©s^ '^ pariDait also tlK) 
atxiboi* of eggs vm eoeie^illy h4t..^ iiii? In the* fi2?st batch Jbi 
eci:ine.rtsci3 to soccsicl sua 'thii*i IMUCU©©* 'BHQ (iiii'm*mi<io Sii 
t:K) rn^ :=l)0? of m&i laid cu'iaag thy btitcliias of Urn sae© 
foaalc \m} gi?Q4it» tSie to ta l atia'D©^ of oggs Ifiirl t^ dlfforciit 
fasmtc^ S^£ig®cl b^tw@ai 1 ^ cil^ 33B» AIIO ©ggs of aie fmaXe 
dM liot Jiatcli a t a l l trlisroas 2r» fe© coaoo a l l the ogga 
hateliod* .->f3t«i! the t^ m'oo !mte!2,<» of OC89 dei";ooitoti c^^ a 
foaale^ \:iic €^os of aii^ ?^ t^drd batch l;atelie(l» I t , tl-iercfo?©! 
©pptmrs tiaat la ti^ls oaa©! t i» e ^ ^ Jxil^ l ©Grlior wee© not 
F i r . 2.;, 
*^\o rcg^rt:^ the offcxjt of foQ^Lng ?0;.,- gltseoso ooliitlccit 
out of 12 pQira of acinita btjpt caa ttiic solutlfsii acAt^ (nl^ 
tliroG bat.chc4? of ^m £ffld tfe»@Q fOESQjjao ilCRpoeitotU aa^ tiio 
' > , ; " . 
Tablo ! • BhGMim th@ Qositt vaioea of tb© ausber of eccs la i^ 
and tjatohod bgr f©Miag AlffarcKit ocaieeatrmtiotia of 
vaj?loti3 8138^^1 iatafe® of tap ^atos? ^sd t?/ 
^•• l iO# '>l€t 
Total no« of 
II J i . winn<*J»B«W"*ifciiiiai>imilii O i i w i K i nil'' 
Porcoiitog© of 
osss lir.tolilA': 
iifcwwiin «B»--^ 1 w.iiiTMliwiliim aiMNlwn 
1 20J& Gltaooo© 3o.it7tiQn 
2 mi 
3 701 
4 1 -0€ 
a 
n 
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Craoaugsf so3iiticti 266 ^ 






77 • 4Q#S 
117 ;t ^ ^•i^ 
396 ± 79»5 
406 ^ 46*5 
Will UMi'lB .ii'-i" ri"1Wiifcy 
49 ^ 4b»S 
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13 T®^ ii@t«ir 
•liNI ^ teamed 
2m X ^ ^•^ 
301 ^G3,6 
S6 ;^  56#4 41-^ • t i 
•KMMMIX«iMKM|M>iaaWbMKIh«i-va««M»!« 
108 J: 63«4. 40,i9 
Imteli^* !a» ra3®:Ui!iio fomsie ialvi ciily QIKJ Imteh of 
QSuS* liKSSo fODalos tsfhish 3iiici cjo^e than oa© Imtob. of 
oeeif d^^xsait^a largex* atiit>€» of ©gjgis in ttK? f l w t tetcli 
QJ54 tlie thli*.:l batch bsxC tho in^llmt nvszbot of ©gg3» 
2foo oaslnua aac3 olnteici a^ ssiiGip of t o t a l ©gga JUil^ l t^ 
«5®3©,fii»l©0 yer® 49S mti 130 i?«®9^tiv©3^' CApp^iiii^: 
table 3)» '.a rega^is haten.|23g, tr:<i eg,3S of ma fcsaal© 
did not hM%Qh a t iSll* IS thii othisf hi^ia, a l l botcn^ of 
of Xi&i'fy oQQSQod adultsf ©11 tiK) p&i^B euffvlvoci to lay ogca. 
All immlmt mm&pt cso, MM tfeK)© lMt<5heN:i of ©ego* ^U 
foaalQc oi'oopt ?me wlpouitoci hie!i> s t aiisber of oges i^ th® 
fli»8t Lmteli ia caapGrisori to sooond oao. UiSM IjQtehas* 
nouG«fca'^  cer te la tmml&Q laKi mmm ongs ia t^Q thl:^ bate.:) 
tliaii :!^ i ttic soo'ind^ ;'^ a;;mg tbo©€> fm'isilosf tim t o t a l aisfsor 
of ogBs laid varJ©!.-( fssaii ^ 8 to TOO (-.pptiidte tablo 4 ) . 
In Gasm of ssc^t ferjulas ImtehJliic o©em*ro(l isi t^ 'io oggs of 
©•2:^T€«3t a i l batehost 'Hs-Kis'^ l porcoit liatobiag occurfcsd in 
tlie ©fiiS of flftsr i>©«i3Rt f«v0l©s» 'itae sveswife pi;«^aat«^e 
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t « 
tvmtoQQ aa Um f&cnmlit^ m/J fQi'tilite of II. 
pains of iim^li/ a:;erg©u cM3ultS| aa3^ 0 paii^ siir-vivod csfwi 
elxiost a:ll fODaics liiiu <4|go# ::s:eejt ariO| a i l fvijoles 
ovipositai ta/c i^Qt^ima of ec4?s« Ife'en^ei'i f<mi? fsDciloe 
lais'i tiilsti buftoJi of ©ggs <is wel l . Oci}siis?al2yi tlsei atfc-5l>QS' 
of Hk^ii^ iXi tSi«i f l r a t boteli ass "auel* lilijl^ei' ciKi!i tlio ©©ecsKl* 
iTi oaao of U;ls^ batch of oggs t&xx.- otiaDCfr was furtliui* 
l.0i?@p thc^i ttjuv O'.. the SQQ^Dod bcitcti. -ascfic; tiiao^ sJ fyEaaA©s, 
tlitt t o t a l iiu-.tms! of ©i^ gs laiil ^migmi imtnimm. 46 to 473 
(ApDtKdix txxblii G)« ft i3 Inti)i*©st2jag to soto tiMt ©Itlioygh 
tfeci % e^ laySu.;; lias fCitiSsfacttos^ Oi Miia di®tf lmteii.ing VQS 
a@gligib]b©« ThQ agfja of cai^ l^ up^o fcnalcij Imtehed mt i^M 
po^cmtag© of tl?io i'mtehiag iiaa vesy poor C'&ble 1? Fig» 2)# 
"^G r«i<liAy: SG^ !; friKstosv soiutioa ^mM 0 pairs of 
ediilte ycrc available s'or ©l^oswatioii* Bost of thcsi© 
!'3if;!i©r ."iiM>o^  of Q?3es ii'i tiKt f i r s t bateli th^i M tAo mt^so-
qwMit b(Mi:m* fc th i s u^HAi^iseot l^o t o t a l aiC3i)oi? of 
€JGg© ial^i ter a fciiale ^»s 3 ^ to 333 (itppcfidis tsUl© G). 
T?K pos'^ jciiUigo of Imtoii^Jig of tho eggs iias leas taxn of 
the fiisiilea H0'::t a i SO.; fn^ctose solytloa i'?ablo 1? Fli;;. C)« 
9 ^ 
iiti&Ti tiw ixmil^- mMS§^ aclulto ww® p^a^MM with 
?a.'"' fmactos^ 'jolutiaa aill^ 10 p^ips o* a«2iilta3 ilirad to a^ 
I'or^aia^nc fo^ile© avipoi:jlt«ri t^o bstcheo of ot;S3» *i3i© 
%mQ 383 Qi3d 1^ ffo@f»@€tiv*335r t>pp<s3diii tabl© 7)» ilstohiag 
Qoitmimi to fsiE; total ni©b^ of ©ggs lalcl tfe© peowjcfifeag© 
©f teatahSag %tm »ot Q|>|j|p©elal»2« (fable 1 | Pig* 3)» 
iii f€«3dtoC IDOii f!?U0tos^ sotuticm| a l l pairs of 
©a;;Its Bvrviv^i to 1^" ^spi» All taiQ l^iTO eseespt tm> MM 
^ o l>©tici"i©0 of ©gee yfwiP^ flv® feiaiilee icii6 the t;:iJ?si 
l«toh« Gmorallyi ^ e mnt>#r of msi:^ tius Mgbcsst In tli© 
f i r s t batch ©S8«|;t Is a fo$; essos* t^s^o^-eri tfcserc ysas 
of frtsatose iu oanpariaoa to it© tUlatt) oanccutKitioas* 
Thio tmxi£m:i mn n%n$mm atisfew of Q^QU l a i i I^ r t^ @© foaalos 
mc 61B i©a I^ S (AprKKiclis^  tfibi© 8)» Gene^ij^ tho totel 
oi^bar o£ ^m laid ii? aJ '^f^ jessat fmml^Q %rm highor tl-^ ia 
fci; t^Ml&B ^a a% <iili3t« ometutrafciaos of t^iia sw^ar* 
Shere ysio a gai^ral toc^oaa© in tiia i>©ifec«5tcig© of ©gg 
MtoliiHG cia Qm-pm^ to tslno ^igs of tmm^^m t&i m loiter 






















( i l i ) c^«3t of fogging a^|.|f«gaat c^eastggtiaaa, og oaao* 
l ^ i v e pCiii*^ 4i of iWto'ly ^i©f||®i, atluli;© uoro provided 
iritli SO:-.* 0Mi©« t^igar ool-atiai* Bsnt ciil^ 6 pai«3 raiatooci 
o31 fmavilM&f e^eopt c»<3| MM tuo Imtclioa of ^ g s * ..Jut 
cnl^ r tm> tiM&lim l&M t^ird 'buteh of eggs* Tb^ smKlMSs 
msatiey of ©egg J^iu l:^  © foBmlo was 4C^ (^fl^ roais mlnlaro 
aitsisor wao IDS CnppciidlE table 0)» '^9 ccfs of fous^  fccailoe 
tiotKhod* Cn tho w'-olo, ia thic. caip©?ii3ciBt.| ttKi p j^pooDt^ © 
of hatehiag of Oi'gs wsm 41»D» IMs vait30 ia m»h liighor 
UwiD. foff the Gi^GO of tmixXm foa ca sfciila* ccoocntirafeiaEi 
of oltlJ®!? gl^oso or f^ i3otos© (?afe»:^  1 | Pic» 3)» 
ifca/^ ivorf tjliai i50.:- 0(Ei-»st2g®r soliiticsi umB pi'ovMoa 
foi* fyc^Snc: to iiowly oiaostJ«J^  a<iuit»| ogala SIE PSIITB survived • 
All fmuhsB Mi^'i tm batcfeoa of mm* f^G^«? fasaloo. laM 
tliirii &atoh of mtm ^ t^oll* il^ Loeps'i.J^  tb© ritapbi* of ©nes 
la ^i€ -.lii;^! batcii 11I8& ao^lloi' tl^ cti tho fii»st two batolK>a« 
lloucvof, ^ tlio soooaa botch ac3«3-3 fooelou Irjia «QJ»Q eggs 
tlscifi tho f i rs t batch* Kl^ CKSESIMIS fimbe? of ocso iai-': ty 
^0 
tlKm f€oaXGs vm'BO''^ (App«i4lK table 10)• S^ if^  TOXUS i s 
s o l u t i a i . Hie tatolsi^ .mnbey of ©G'gs y©s 231 on-; I t was 
also hifilis^ i-- 1^ tlie ii3t6k(0 of t'^ls ecaeiatrriticti of Qati®» 
m3i,:sir» file Isotoiilag la tlice© ofjgs was also oiiiaiieeti as 
em^SLS^ to ^lo o j^es of ©uoli faactlas yhicli Siigoated 20/» 
Cf.jiy«-sugft4i:* oolutloti • fii*- laitciilag uas fairly high Jii the 
eri;^ of fooi? faaelys* m t t e ylicl©, th€ r..ef««it:;«i45e of 
hDtchaig usi© eppi"O5^ .i:;u«t03y €£ ('mble 1 | Pig» 3 , , 
aciMly CEiei'gija aOtiltsi can:^  six ptilrs r^saaiiasjd foj» ^;g lasriiiS' 
ISto batclioo of e g ^ wcr© luM t^ all the fmeloo ©Keci-it 
ofie. iimiGiv^ t^ Ml© tl-^ i3p«l Imteii of ^igs was ai2ar loia lai^  cm© 
fsoal^e* '^ lae nm:3mm nmibot of ©ggs laid !^ theso I'cisalQs, 
iiQ@ ai^.otJt siisikii" t30 tl-sat of fcEjalos mlch Moro fod on 60-• 
Si^ ino-siigGF solutlc© ('ippaKii;i tmhlB 11 ) • Iscn.'os'ef, in tiiis 
gffoup of aduit& ai© mliilsiaa ataainsr of oggs was 115 • ^bo 
oggs of i'ivo ffeiaal«»fc liat^jiiua aa^ il. pai»caiti'igo of ivitohing iiaa 
fair ly hXgli* iMt ti.;ia V!ilt20 mi.3 atoost &vml to fi-at of 
tho foaalos uliiol'i ¥CB?0 fod ai ijQp emQ^smwf ^lutiati 
{?m>iB i5 rie^ du 
Tl'jo offoct of faedin^;: 100-^  caoo-snigar so lu t im to 
Qow3y cooi?gcxi aciults eouM ai2sr bo OI>SOPV«KI in 10 pa i r s , 















CONCENTRATION OF CANE SUGAR % 
CPERCENTAGE) 
©1;.; fimQl&D k.:4i2 thir i batch of t^ge Q» v©Xl* 'ItsQ*© y&s 
a gaiiJdral docr«:»30 is;i tJ:^ nimhm.' of oggs fKta f i r s t to 
ti!lr3 'oatch of ogG©* 11^ tissttouD aiit)@r of @ecs ifii<3[ ts^  
tliose feoGlOis %ma 000 uhiO'i i/iia a%iifiemt25r blftiw ta 
Oil liOlim^ aaiOaitSS^tlCDS Of OiSKi-'imga^ CApp^ 3^EMiliC tolilQ 1 J ) » 
tman^ numrn tmm2is&f tim nSnltssm weoBihm (£ ecgs laic! t^ a 
foaale mso aBO» AS s^oi'^s tti© listcliiag of oggs ot tlieso 
fcoQlosi i t was blgliost t^iai l^ i tbo ©i:^ of tmalm \jb$Mi 
vQStQ fod GO diiuto solutldia of oaRO»gi^er» lUm ©g|^  of 
@4ive£} f^»l@s i7^ r@ tetcl-'iSd in fair3^ high ps^poxiilai* 'ilm 
svmmge porcaitage of Isatchisig was approjcisately 6a 
C^^le i , Fl^» 3 ; . 
miy tap W0t0ff fos* SrSuklJi^i tho ssotlis oeoeslooalSy ti^iod 
to 8i»3fe uat«ir froTs th© ©oafecjfJ oottcii ii«5ol» 'Jowovsr, out 
of 12 fMtX'Q olev«i pQies stsrvivot^ i fop fortl^ar obsorv©tioia. 
I t vm totcusjstlng to tiot© ttoat. a l l o^ -isopt one fecielo IsM 
two 'patches- of «icg8» ib^ '^ Nf^ Tf ttoo© femaies laid thSjpd 
batch of Ggys &!.««>• 'ioaaf^  the©© f a a a l ^ , tb© sostoaEi ntiabeff 
of 49eg0 was 283 caiu oinimia tiiB'bor warn onay ^ (-ippasd i^s: 
tebXo 13). KS recQS I^s hatchtog, Uic ogge of five foooles 
^\ 
ttm. fmmlm ecs-iploto^' Is£ite!30it# a » t$&m. pmemitae<^ of 
tamsicao of vsrloor. jr^cws oM a^feitlsg of ts^p imtoi* m tiB 
was fo»ia tlsat aaafJ^ a l l foaoSi^ cusft^t ^m l&M tm^ i^toiioe 
ImB thm. Wm ris*st 'ooo*. iiaxteiM mi^ >i»r of c^gs lalci i^ r 
7B (/ippcisdiE fsabte M)f a© ®g|^ 0f ta© fmalOQ eoEjpl©te2^ 
Imteted. Apart frai the®© ^gSf Imtelilag aljo oectis»rQ^ to 
t ^ ®@8s of ottocffi" tm» fcoals©. The* aimtsag^ s pca^eatag© of 
totalling la t l» ^ g s ©f atasnr©^ f©iaal®s ^©0 49 (!*:£itj|i© if 
ThQ f(£Ml^ fe0':;t bt m^^ ?^?® aad 3(PG took 60 to 70 IsotiPs, 
85 to 90 -^iOtis^  oEki 100 to 110 liours following a!aai?g€i2CG to lay 
th«i stjcccaeivo bcstehee of ^r:os» "'ttt tlio feoslsss !3oiiital»o::i tit 
33'-t: ai»i 36*^ c ovir'Oiiltod f i r s t bateb of c^ga aftoE* 40 to 
50 hoiK's QBd 30 t® 35 hoi^rs r^pectivoJy vh^*#^ the Boeortl ca^ 
t^ 'iijpa batehos of ecSBf t^' laMf tiad an l a t©?^ l of 10 to li> hcj^ ig^  
Out o£' UiQ twol^o poira Kept a t ^4^.; cn2y thJ^ 'DCi i'oeaXeo 
laid t&wm bo-t:ch€^ of ©f-gSt Irn uhioli the nnsl?®r of eggs WiS ia 
the dQseerjdiTig <^4€^ {".pptmiix tablo 16 i . ;..evcBa f«ir<alot3 XiiM 
o a ^ tfeW) bateh<3s of ©ggs ciiifl tijo f^iaales »iepositeC', a l l tho e^ g^s 
i a cfio l o t . Althoi^li tho tmrntoB ©vlposltlag ^iroe beteiaos of 
®g§8 laM !aas;feiss atiab€a» 0f t o t a l @gg0f a f€i# o^c?^ f«jaalg^ 
®lth©i? ovip055itiii|| anco or twice also g®v© ©Siaost ao sjiscfe to ta l 
aiel)©!' of %:gs f;js th&t of f l i ^ t estegcw* P^i^^ p6i»cmt i&Mlm 
lalcl less than Imlf of the maxfeim Qt?gs ^i«3 by c oiagl© fcsalQ* 
Totsl Et3!2!j€G.» of m§® Is 1.1 li^ diffisrmt tmml^m 'srari^cl fron; 114 
to S90 C^sbl® 2 | i?ig, 4)« 
eight fGpaM'; laid tSi^ cwi batelMJS of etggst llcs**^ ?^©!' flvo f^iia'los 
f • 
COS© of tSis^ © fcnal^ij tli© nasbei* ol" <^gs ia ths goceod batch 
w»3 £io^e tlic® eb-at 0f tlie fii?et dGsi thaayd batcfi^* cmt of tlie 
r<2oQlnlae fcjoalcsa aj^ j* <^ ia oi* tliiss ©^iposltod a sloglc lot 
iaelmiirig as nms^ ^^g G3 tlic total c^ eithoa? t^o or nwGO 
tetcliQC of otl^ ji* f« j^aXas» flic? ^magc of to t s l iiislscis* of ocm 
yitlLSa this gi^ t2|>' of fm&M'j^ %®3 ^ 6 to 761 (;.|5pi^ idiy. t»°oXo 1C| 
rAg» 4^« ;;^t lii asSy t t^ e«isoo the total ijyribo^ of ^jgs wo?© 
liws t!m?i liQ.lf of th© s«2:to^j I3tieb<»» fitili (MQ of tlxjso 
^10 hi#i to ta l nysb§^ of c^gs i«s fou^ in botfi t^ ^pes of faci£il«»0 
©itiioi* l '^'2jag tm ©2* teroc ijcjtc'-f's&o of 9ge3» 
:it 30% fasc^les g<3nerallj' MM tm@ aiwbey of oggs then 
a t 2?^:« ifil^ ^ thro© fetsales 2al?l thr«^ batelio© of m;^» ••-5a 
faialQs cl0positot5, mljr two bateteo of ;^jga sal tho 2?«^ t cwipoui* 
tod oal^ OS© lot (Ap|>cri<5i5t talJl© i?) • it»^o voa iiot ranBh diffai«rie© 
baUrooa the svosti*?© Bnalsas? of IsSfl ogge at 30*^ SIK! 27®C (?£ibl© S), 
At botli ta-perattspos fseat of t l ^ ^ga ifor© o^dpoi^itad ia tlio 
fii?st bot^ti of Qgus and ttio a^cs^ ago rimalJor of eg.^ WKS not cstaefa 
aiffe^pesit. \ t 30*^ 0 the total fi^ iabor of ©gga in the rSjpst batoli 
of s l l fctmlos t^ms g€fiera22&^ bigho? them tliat of the seec^ bst^* 
ilio total miS'biff of ^ i p laid t^ r ^ifferoat fct^aloe varlcKi fjfoa 
200 to 840 (F%« 4)« " i^ fcs^alos Xrdd Gi|pifiei©t2y iGos niBibei* 
of QC^ tlmsi liGli' Oi" tlio mii^imm nmib&i^m tfoot of tiso foDsloa 
im&imt hiipt «jt cliff®i»mt ta-sr^ csjB'cure© felloylSi 
^ 3»»») *, :»D#^ («oaa vela® 
S7 6 0 0 ^ ^ m»2 471 + ai£ a i , 2 j ^ 38»7 
36 142,2 j ; IS??^ IliX fill 
—it^wiiM] III! w-mwui'M WW i,ii MIL niiiowiiinpiiiii iiin>riiiMMii«i niimnii mwwi m i III II Tni> w'TwriiTiii in-•mnnifiiowniritTit rTff-'Tr*'~Tr-"-'~~~'n'T'"trnTf»" 
laM nor© tlmi lialf of mo tsm^imm mmhmm IS^tei tte famloe 
o2» a«ft ts© this valise oal^ 1^ tyo l»t?elies» I t i s iat«»o8ttog 
tJO aoto thot feoalos ulii©h ovipositefl ttrost b^t^lma of eggs 
loco mj-.ilior of ^ f s Ssi ©ooporisorj to thbB^ of M®, i37® asd 30®C 
(Tabl® 2) I fivo foEQloo laid tJrpcse ImteMs of ©i;gs laia 'U!K> SUM* 
atti>'©j? of fODSiljm csvipositei t^o bal3eh««3 of s^gs» ?he nmibor 
of eggs la ttQ fcliiFrl totoli yao irs^^i^lMb^ l&m tb/m ttmt of Um 
soeoa-vi Imtclu x^t la ease of <sa© fcesii© ia^i@ Qmaa^ batch IIKI 
hlghoF 2im.ibQ«> tliaa t;l;to fls?st tetch* Jloi^ yer^ e-f Him ^^J fcr-alos 
cit 34®, 27® cma ^ % , ooet 0f tim tm^m Q% 3 3 ^ also laid higliey 
lima'OG^  of ©t:p» &4 tho f i r s t t^toh* 1t^ total nii'nba? of oggs 
laid IF diff^?mt f<SEM5l03 f^iss 08 t© 8CC C^ppcesair. t&h%B IB). 
i"if tc^  |joro€Kt f c3!3a3Uss JLai<l nuoh lose tlissG !ialf of mG:>:i!:iiis ntrabop 
aaa ta^ QS'i^  five pos«mt f<a9a2.os laid l©so tl^a e nuasiior of i t» 
TidB vas-iatioa siS3?teel.'l^  shm.*od tfeo ro*4ctlm ii^ the f©ei;iiillt^ 
l-ioac of tts© f€i5el« \M/ah woe© feept at 3 6 ^ laicl this?(i 
l>ateh of Qcee* f^'«3^ta^  foDaleo IfiiiQ soecoji fetch of ©riss m<l 
33avari©l>3§r tho stif^u^ ©f og,:;:© 2n tiic fjbpct beteh was hli^ h^es* t^ saa 











































































24 27 30 33 36 
TEMPERATURE (*'C ) 
(?le» 4 ) , ^Igirt foaaloo laid ImB tfjen half of the aazlimia 
jit3sbos'# iXit of tl'jeac fosalee feu? fciaalQo lalJ Imn thrzi a 
Qiartm' of tlie jsr^ Sritsra !itEtj«gr# l^'iis ifariatiori Isdicatoci a 
iresy 3.3|5isifisMit ro-SuctiCEi to fetue foc';.:^ -.li-!^  of fcoaJ^s ise^ t^ 
at 36®G» I?i3i»tl!s©S'| at this tcaaiKisnatui?©, ubaa se2^ GEXO teteli 
of oggo *^as lai^'f t^o r.?i3b€« of ^:G® 'tf^ s gsosraXlsr l©es tlsaa 
i ^ fiateliime ill tho eggs Isicl l3^  fmmXm a t 24®0 tms 
ecr?pIote in Uw mc^ of fi5?Qt betsch of fom* feiaslos t^iorsao 
thOBQ of other fcssaleo hstel'sodl in ^©syiiiit pctri&eiitago. fli© 
see?mi'? Imtch egg© Mel Issmd^ ®^ p®ff©flat Imtelilsg ita eas© of thr©e 
tiiif^3 l^tefe of €gns vtl-mi laia cSM aot hafesli («ppm'li:^ tabla 16}» 
ftiffthe**, eatsplotio tetehlas of a l l th^ oggs of m^ teor.le aia 
liofc oeeat* 1^MS p^apecatage of hetcnISE ©f the ^ s a of '^iTfc^eat 
fmBlmu wm B2 to 100 (Fig» S)* ! ^ y ^ ^ ^ t l^ avs^^© po:^mtago 
o£ Imfcehiag <at 3i^ ''C mi^ ISS (^ I>1© S, Fig# 6 ) . 
•scf^ t l ^ ©J5SS icilfli Qt ST^C, Imteliiag was sct3p2 t^€2§f 
iaeising Sai tt20 egss of cao f^ asstl©* f!io ^ g s ©f f i r s t batoh of 
siat fosaias M^ Ijtudt^ oci porceit listciiliig Imt ttios© ^ ycoainlzxg 
f<aisl«fe liad tulv'^ high pcspecsiti^e of lastcliix'iil« As s^c^aras th© 
to Umm fimalm lyiit ti'ioso of siz othi:^ tixmlm I^ M <lii"'f0i»erit 
pm^m'-imQQ of teticlitEio /••..Itaiaiigfe eight tm&lm liit'3. tlitrc'. 
batcli of orSQf l^.tohlag In Uim® ©fgs %?UB ots^o^vaa iii ml^ 
foar cases• All tho @ccs of tl'iJjrtl bato!-. oi' tJwc. t<smlm tetoii^ 
of Imtchlac;; at. tlils t&vpo^Ltm^ mm 81»0 ^lieh was Blgalficmtly 
1 ^ t!iay tiMt ol" £I4*\? (ffel?!© 2 | Fig» 6)« 
"Hie ©vorag.© peffQ-c»tag<3 of hatehiug at 30^3 was vosy 
sigj;iiflomtl&* i©sa t^Mi Mmt at 2f7®e« 'iJse ^ g a ©f f^o& tm/^lm 
€1(1 not he toll at a l l* f!ie mB^ ©f the iimt Mte^ of sovetJ 
f«KiC5los oaiplsteJy IsatclijM i^soreeo tlioaa of too foaalds ijsci 
ntoost hisidroa p©s^^t h.-itcI'ilKig* fho hstolilaf! mm IsiiKi^ od po3?-
emt In tho saoc»i b©teh © ,^8 of flfV p©s?e«mt faaaloe* A.lt^ >3«gh 
t!'ii?o0 f caalos lai^l tlito-1 boteb of ^gSf hsitel^iag ooousrod ooSg^  
la fe^o of th0i' rati I t uas conplote. to the \i!iol© himfia^ p.©iwcxit 
hetehSrig, ocmirs^ oa la tho total eggs of fivo t&miMs wlio^oas to 
tl'j© tot®I oess of otiioi? fotap feoaSj^ pore^tago of imtQbli.ig xms 
litghGr thai:i olgli^ pei?<Kiit (IHiblo 2 , r i g . ©)• 
'.Hi® eggs of t^ i2?o© fmmlm %M&h ma?© IsM at 33% sho^ fod 
cccipiotc atecfioe of hatchlni*. Tim f i re t tmteh ©uga of SIE fcDai*^ 
oa-jplotols? iKitclXKi ttjoroas tiKJse of tyo fcimilos i t t®a iil.li^ :;litl&r 
l^ :ls3'Kir t!K»ii fiftjr po2?cmt« l^ac- aoeocui bstoli c^ oggs t?ao 2/JM 





























T E M P E R A T i . ! R E ( C • 
(mO. In a l l 06S08 tc vcm im^s&l perecsat (Appciidiz tablis 18)• 
'r^ :sifd batch ^,.g3 of two faisleo ecsj^ ii-lcteSy Iiotohed \;!aQj*«m3 
fcioee of ifGEsalaiag farjalec did not ^mtah. Mt^jough tim 
miibor ©f ^§£5 laM yas gnall in edsparisoa to that avifsositoa 
a t Umm Zmpm^l^is^Q^^ Imt^hii^^ ©f @gg3 ©r rivo fcnaios iias 
l»iri€ff©d p^resi t ©tsS tljote of tmm taml&s it m.Q m^e tliai 
ires ail;^ 66«3 ylUeh yaa ®lgrjlflje©at^, loya? t^isa tjh&t of Icwjta-
tabi© 101 P%gm 6)» 
ti®pG pal^a^ vith fmmlQQ cffi^rgiag fi?ais thei at'toete of 30**c ar^ 
eight fm^lm. Isid 3 batoli^es of ©gg® Q^ ^ ^wap casos tho 
ntinbw af ©CSS ia thct snaeessiv© bate lies ucapo ia Uw d&mtxidtig 
oriier* Chip<&© fosai^s Xal^ aa3y two batelic^ of eggs £D^ cm'iy 
sae isM i-A sSagX® batoh* *Il5is t o t a l iiti3l>©x» t€ ©figs laitl l|f 
diff^mxt fe3Ql.es vr-irietl froia 3 ^ to l U S (f^ptjea^i:: tsblo ^))« 
iTi fiv© fcoelos -^e totajl UIJEIIKS^ Qt ^QB la ia '^ i^s ic»s3 th^jn 
flfissr perccat of th© stalEiaa at^ibei** 1^ imJj? mm e©co t|-to 
aii3'D0S' of @3e0 roDf^laee less tSjcdi tliipIV 1S'»©e r^rocast* 
jts regsffiis tJiG liatohliig of ©?!gs- .in til ls o::|.>oi*iaosit a l l 
tlie eggs of f i ^ t bQtoh of fois? r-xx.2,cj ociaplotoly heteltM 
700 
TEMPERATURE (**C ) 
\^:im*mm tliooe of two fcBaX©a h^ ateost IIKS(S^ OC3 p©i?oaQt batebJfig* 
Vmtehim of tha oggs of ooeatjd batoh of tl^«© fonaloo «QS !iQnd3Piia 
pesuent* tlcjucw© ,^ the tliira batch t^cs of OQJsr fc«s» foiiaaies 
bttteiied en«3 tiic^e of U^m foaolas liae liisisSroa p^a^cat hatchlas 
(iVp|HXit3.te t®blo 20) • tn tlio yhoa.©f out of tfc® ogt,: botolios of 
1-.: f^Daleof tSi0 ^ g s of tfcFo© fciaaic^ ^14 iiot liateh a t a l l 
yi^^aoe tgioeo of ti#o f€3rml©s ecsnpljete^ Mtoboa* la the eggs 
of otixa? t^jo fcoaljoe !3at30h;Si3c w^se Q2i30©t fcisiai?«a p©i?S€»t wA 
bQlsyj f i l t r poi?QCKit la ^»©o of tuo ao«J fomil-o©* 2IKJ ovwees 
p©s?ociita£-o of lmt<;^ IiS23C yiQ& 54«8 (I^bl© 3)» 
i#i@a tho 0@ 2^^  ci£^ i*SOd is£tl09 cisid tim^l^B vcipo obt&l»oS 
fiS3Ei ttte 0toefcs afil^taiaoa ot 30%^ aiKi.OO^ rospoetlvolj? asd 
kopt ia iifolatc^a pt\i^Q at ST^C, alae fotaal©® l£iM taareo tscitoli©© 
of c^ge m^ in oovm fBcml*^ tho i»:ib©s? of OBO» tiRis ia doaoooasag 
oi!^ i]S* la t£i@ eooa^asivo Ibatolico* Il>^ 7@9<os»| nm& of tl>@ tacxxlm 
MM sSagXe bateJi of ©egs*. 13IB to ta l m»t>er of OGG0 3Laid lir 
v!ii*ft«nt fccmlaa mm 4D0 t© £^» fte/oweaff tl'io total atiDb©^ of 
oi^s of tyo faaalos was ®Ii0litJy beloy flft&' f«8?0(mt of t ^ 
sci^:teri mxibc^ {^ppaaciM taMo 01)• 1?ho data of tliia 02^>e?iKoat 
si!io^ t'lat i^ iQK fasaloo opetfor! fpoca ci stool: s^arod ot 20% nmj 
Jia!Vo li»o ^ g la5f:!ise eap«i©it^ t^nsi foE3al«M3 asorg^g froa a stoefe 
of 30^ >C altlsoqE^i botti catc^jarios of foraaXos ^oeo fco?:t at 27*^ 
fo? Wm imtmmtioci of t^lsr mmrieo* 
•2iii c^ijs of fotap foKiGtlfits aiox*g.L5^  I^KO. 110% slioiiotJ hatst^-
niQ of oiies c€ a l l laetclioa but t3iOQ© of tinro© foaalee !md !](ti3i^ £^ 
t • 
p€««€at fistcrito^* Ri foil? fG^ ©l@B tli© ©^m o^ f third batch 
ciM not liateli s t a l l CA,pn^ ad$x taM© ^ ) » ! 1 ^ ©cjcss of thT&m 
twinl&Q imr© «ci5ple:e1^ tmlKttelsQtl. "/Ith i?Q©pect to jfaaafeiiag 
fQDDl®s tiio pofo^atago of hstchJag ^cirioci ft?co 43 •C t© 100: >• 
fho Dosa vatoe of ei-:!:TS JaM !i^  t t e fopalos oQosgiag free 30*^ c 
xim ht^hm.' tti'M that ot tho f^ j^il®® cia^stjMc fs^ aa S'A,* (kx 
t ^ ' other !iaiiil| i>©s*oaitof© of bsteliiag ia tls© oga® of fcr-c/.Xss 
«£aopgi!2ig fipso 2u®c was hirihef tlion tJK t^ of tmrntOB osaei^iag 
ir»aa SC)*^ !; (•'.^blo 3 ) , I t is f^a?tlser Sntoroatisg t© note t^iat 
liTiUt e^osssag of vmlm aaid faaolos t^ .l<ih orisrfe trmi stook© 
ree-:-««stiv#2y nalataliaM ©t low and high t«nporatyyc2s tiid vl©©* 
v^sQ has 111 gcRortil littli© ©ff@ct cei feennaltgr as eoi3pa»®i t© 
tfios© faaa l^ i^ i3«li 'j©?o t!^*ou|^ i::0'4t satotalnocl ®t 27^ C» iMt 
tetcliiag of c^^s iii oa^€^42j? aff€«t@cl to l»otli a®?l®s of cKKpeyl-
sj€Qta OS oa!i;m?©a to caitFol mm i te pesxjmta^ lim Bear that 
of fciaa2iei; oeSataliioc' ©t 33% ('Jsblo 2 md 3 ) . 
Table 3« SlJOirSnf: focr^i-it^' s^ fefftllitj; M Sgoaffp^^^ l^SSBa 
(Moan ©r IS |k:ili'^ -j 0* eaoli ser ies)* 
MWwru'Wfc'.'itiiBumiiniii-.iwwiiiii i i ir .nitaawimwn— »*>i nm mmsfmmm •• -m *•• 
:'-QrfGO 
2. .' '•ii#> 




GDI ± 2r£) 
G09»e ^ 154 
6 0 0 ^ 16B.2 
4.\X3*^ _^  4Q3 
4aS»5 • 301 
471 ;*; 210 
ms x^ 
GftOa ± 43,3 
01^ t m.7 
iQ^l^m l i « v^^^smis^ mr::ber of Qgg@ lai^ oaci imtoli@d l|f 
aifrepeat pairs of om .aitay^t fee^t ®t 0?**c 
fseslos fs^eo tteit of 30% )• 
s«B?lea 2%" f^eouiiiig aiKsb^p of ©gg© laid ©ad lMtd:i«d ^* 
dif f e r m t paism of 4« JJkliifiit ^^^t a t 2?^C 
V^ tM-ii;'^ W LIGII^ : CII fllE F^xni^IiS --m f l i lSlUK i^ 
4 * i.^ ,^ gipy\ 
itiori the nowl3^  €i3<3rgod pal£« weiro ec^ n^ osocl to 100 foot 
eai-i^ 1l€K3 for E houFo souring ©vedB^  S4 houj»s o i l tho jxiiss smt^ 
aftee 15- hours fcllcw.2ag com^ajo© c;id <luretioii of rastlng ti&s 
fmm ^» hour to 4 boiirs» G<aa©mlly the sidults mat^a seily 
oiie©* -^{P WQS?® 2fiicl in i±xm hsatf^hm &nid, these y«r© depoal-
tcKl 30 to ^f 40 to 60 and 66 to 75 lunsm jfoevi-eoUvcly ©ft<ay 
isiitJBg* Tioyc i^sir, Sill tho fosales lal::l e t l^ost tvo batohos 
of QgCja aaa tfe© thircl batch of €ges was c«a3y laid t^ oc«r«i 
f«&ial^# Ttvsi iiuTiboi* cf ei.;ge »as Snv-arlal)]^ hlgj^ioet Ja tlie 
f i f s t batch dao tijo sitooosiv© bafe^ou heid dQ8oeiia:iiig ceJer 
In tlio atinueffi' of egga V'p-p«»4lK: tiit»lo 33)* 'She t o t a l axsab®? 
of m€Q laid ligr a i f fcemt f^sal©;) irfi^lecl f^oo 209 to 667 
Crig. ? ) • tamo two fcKKilOQ laici l&m tiJaa flf '^ pciKtmt of 
til© oaxlsyp ati3b@p of ©Ggs* 
i^ ^posur© of t!io aciults to thiB l i eb t tatoosits? fc* 
IS hour's cnr€)£y Sa^ emiafKi imtl£ig aftea? ^ lious?o foIlouSxig 
mi&tg^fioQ QS^  ooutinuod 30 oimitoe to tliroo hoars* ISm 
tmtehQQ of m& VBP& laid sftes* I^ to 40 | 4G to 06 ^id 60 to 
70 hoiiP3 rea.FQ©tivo"iy foiiaaSac; laat^g* Ptirtliori during 
ttiis pliotoperiod also a l l tlsc fcaalos lal<i oggs* Howovcjr, 
fiEselQe, «po8®d to l%,!it of 100 foot ©sas3iQ6 fat 
oifferat a i^T t^icfis inmzi. of 12 pains «t @Q^ 
;iu»ticQ of wm3D€sp ©f ^ g s liteb^ of eggs ?®peaits©ge of 
a 
aMBd^«^B>iW»iiwr<Mn'Wiu*HiiwiWi>'M«irOMi<irWi<gto"iiilwmiii«l>iW'M<ili1iiWii •iiiif<M'*ii"-t»^'»^ • — • • < i<«iiil*i»«ftf <lw»iilwlllnwWWI 
ieoattol) 
8 @ 3 3 j t l ^ » S 4®4#2^S1?2.5 7 6 * 8 6 . 6 
IS m^.a i . 207,0 4S3«g ^ KJS •?B,8 • 37.3 
S4 aeO + 71^36 SM.5 1 ^130.4 ©2,3© ^ 29.S 
feraMM»W»lfrTig«ftiriilWHmi.WIUI»«W«WWllW»*^ 
oao taaalo m'i^ MM on© liatoh ©f egga iil'iereaD eight 
tmmXm cwipc^ltou tli^ oQ iaotclioa of ^j||8« Altlioueh a l l 
the fcjoaleo d€B?ooit©d hi^hmt ausber of eggs in the f i r s t 
tista^t ^*^ dtMKsowlinE md^ oi th© iiis^ber botweoi tho 
soocnti Gad t^iii'd bstjclicss of €gE8 ^?^ aot imifoi?D2^ npoaijEit. 
..^ oaQ|>S!i?oa to th© fa^i@s ©Epos^ to ligt;t fca? a hou?0| 
tiJo f ci3£il«j8 aadcff 18 iiou^ illtKilaatica g«»0i*al2y laid Mgii®^ 
simil)es' of Qg0^» '*^ total msabeap of eggs laid Ijgr dllt«p«it 
fciffile l^as 435 to 1106 (App«i<li:." tabla a4| FJc» 7 ) . Fiftr 
pQi»c«it fecalas lasUi l&m ^tm. tmW the mjab^ a? of esaztiasjE 
aumb€a? of ©gss» 'lirn mmsi ^mlu0 of ttie ovipositoti aggs b^ 
i^@ foraalos of 12 'uotiT illii'iiiaaticti %ms 0igslfloQnt"ly bigli«»y 
tttm. tjioso of 8 hour ilMjJjaatiim CTable 4)» 
"Stm effoet of 01 hoa^ illiialiiaticfj !^ light totmsitsr 
of 100 foot eaotllos' slio^od t ^ t OQtiac: gett«5gil3«? tool: pise© 
aft<w ^ hoyi»s folloulnc eEta^aiSQ aad i t oocrari*©d. fs*aa 
30 aii£mt@s to m. hmi^% i^^ y<^ & laid in two bototios ot 
28 to 36 cud 40 to 60 hoars fesj^etlvoSjr aftor sating* ^^c^Si&t 
UdM ll^ht emciiti '^, tailra tmteb of oggs yas aot wipeaitid 
t:^  a&Or fciialo soii ciili^  SC^T I^ foisalds dcs^ ^ositcd th@ soocoS 
hatch of ^gs» Although a l l t3so f^iaaloa cwipoaitoa fleet 
h^tQb of ^G3f t ^ mxaber of ©sss i^il^ ^ dlffesHjnt ftsmtm 
ma g«i©2mi:i^  lo%Kir tiim thoeo fc^ilos yhioh y«^^ o^ sposod to 
light oithei" for 6 or 10 lioors* Tho totcil nirtbor of m$» 
ovlpoait€j(il 13^ dlfforcBt feoaloe varloa froBi .3C^ to 648 
Figure 7» ao©tt<:2»®2 diogitia showing vsj^SaUona in ©gg 
lay tag eay^oity ^t <21f forest t€s?.Rlm of 
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C-ppmdlr table m^ Fie* ? ) • Jioyovos'i tlie no::lj3U;n nvcxb&e 
of m.:gB mB a l ioot fiTty f>#^a3t of timz oC tijo foaalos f&i? 
12 Jiooi^ l':i :il_'l,jt !:«t Gi^ifiosiit2i/ Iwee? t^ icia that of the 
fepQles maes? 8 h0ua?s <^pooiiE'o# aio nooa valTiG of itto m^ 
ocr:\(;,^ Qrisrri tx> fc!'ios€ of the fopale^ of the f tpst oacl tl:© 
r, act of tRiOlve iaoi-atosl pai::'0 of ri€w':iy 0D,es^ Qd 
pa^ 'iCHi QL'3B^^it for- s be.iof rjos;'iO':i ©v^ '^ST '"^££7 i'or clmnitinG 
ttio toai mid Qlm^iintl of th© oagoj 0to» ISiese pais?© sorvod 
as control to oteeeve t!i<^  effiJCt of ©3q>osia?© fos- dli'i'OTait 
l e r^ t l^ to liii^d^od fc®t o«sidl«^ li£;!it an tho foc'itKlity ami 
f©s»till%' or ^« USSKi* ^ eajp'lota tljirfeaoss mstiat;,' tcx)k 
piac© after M hmces foi3.ow5ijg aaorgcuoe mui ^aatimmi for 
about 6 haas*s« :'g:33 ver© Isia 3ij thi'oo !^tci:h2o a t 20 to 30, 
35 to 40 m^ 4S to 6D haoTB $ki%m smttog* Out of twQlv© 
fmiulQB oi-V s«v^9^ fooalas laid t^ -iro© batdies of m€o asid 
tyo fooaloo ofvipositoci onsco# Ils^wsri tbo nimbor oi' ocgo 
laid !:F <iiffa2?«3t ffccieleo %3as 21S to 0 ^ (.ippeidl- t;a'5le 2r:'| 
Pi(,^ » 7..U Id caoo of t!2reo fiaualee the t o t a l airibor oi' oggo 
3?aa'.aia.oa lass thsia fUt^ porcait of tho taoi-iaiar:! atsaijoi? oM 
CKo foEjelo IrslL! ally OR© f<mrt!i of ttuj to ta l mja'-'^ j;'* •-.s oce-
parcel to tfeo fkoalas kmt to UUxlit tl^ouglKxit PA iKroi^f tho 
fooQloct tept Sa eooplfit© d«irfeR«>3s ovipositcsS signil'icsmtV 
low&e timii Umt 01' tiao trntotOB m^pOQ^:. to l%ht fo? 0 aaa 
fcaales m^OQoi t» 84 horn's iif-ht IT.D tlas l^ a-ist* I t i s j 
ttiOE^ofor^  ci©ai' tluit f<i3al€© :?©ooi's'5n«j ll'slife fi>r 12 hem's 
ItetQliliig tus foijsi! la tl'i.c) ©g."^  0f oi l tho botofeas 
laiQ l3sr foa^los ©r|?oo€ia to llgljt fas* S hsutJfs,. '2lie ogi^ D Of 
oo© f^-jel© iSia uot tmf^h at s i l« I:!K) p©«ssEit',agt> of iiotahSag 
@f tlie ©ggs of ':ll*'f©i^2t feoalc^ 'ro.ri^d frcn 6t»C t© 9tE?*S 
lilt la til© oajorit;^' of Qmm i t «is IMCTOR^  sci^mt;^ P^rcmt 
1^ th© eggs ©f tiro fqaeloe '^Mh mum ©sposoci t© 
tetJcli of ©figs of culgr fiv# faBaios hateh®d# ikmrnw^ alX 
th@ ©gis of ^te t!w©@ batelifi© o-f f«ir feeales ffitd tlios© of 
ti?o bttelite of a f«al® shQ&M lamiiHxi peKfiJOt Isatelilisg* 
•2I» p@!rc«Jt»gi3 of Im-telilBg Ija t^o- t«>tal ^ g s of dif^03?«tj 
fcnalcj© wm tmm 01 »0 to 100 lAppimMiM t&blo Mt FJg# IJ)# 
As oaopa^ea to t l» porGOStcig© of lmt©lj:l^ M iho Q$g^ of 
fm^lm mmm03. to lighfe fm eiglit hojamj t ^ t of fGQa'l4as 
fmmtm of J J J^Q^^^I^ 3.1,!^ ^^ ^ (I?abr*) In ecr.ip2.et© 
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ovipooltfKl, tyo bGtxslioo of ocss Imtcl-jlsis of 1x)tii Ijotcuos 
of iseg® c»35r oem,iri«€icl tn fivo C^KK^H i3at botli bstolioe of 
mcQ oS aau fc£i.L.lo camr-l&tQ^ I'mtQho^ cgx! t2-iose of oaotl^ icii' 
fcemle dM not shoy ci:^ ^ Imtehifsg (--.^ psj^ efe t ^ l a S6Iu ';:^ 
percent Imtcjhme ia tho ©gcs of two fcoala©. In the eggs of 
the rest of the f&ml&s wliJxjh laid only ouo batch of ©gg8| 
peromtfige of listehtne rsingtid fpcDo 33»2 to 5S»5» lii tho ©ges 
of aifformt faasles pexHsmtiJigo t^ batchSag vex'loa froa 3il»2 
to 100 aa^ i t ims below '?0 perc^Rt 2n tlie a^ jg of about ftfts^ 
petrooQt of tlie fca^Ioo CFig* B)« 
All the t^ iffoo batclMsc of m^ of four feeialoB yMoh 
y<^^ isept in canploto darl2-sos©t G *^-- l4>t©2y hot^ cbod* to case 
of oao fcEisilOf iMitcJiing dM not oemar In csiy batch of Ofjss* 
Fur-i'her totCiilng of both the batcheas of ©ecs of cn2^ t&/o 
fOBKilos oeeu^rotl QB agatost laid bg? ti^eo fccaslos* Steis ia 
ease of tbKi rcGQiiiisg fciaalo cnJ^ c»© bateh of egg® hatohod 
asaaiiGt tyo ustohtis laM (AppGa'-lijt table 23 )• :3:ic perooQtSigo 
of bctoliiag In th© ©gge of a i f f ^ m t f^oaloa varied fron 2 6 ^ 
to 100• iSx/ovGTt toodroci i^of^ont hatc'rdog oeourrod la the 
©ess of flft^ poromt fiiaales* Sa cas© of 1 ^ mgB of thr®® 
tmmlm htutohlag u&® g€a©K»l]^ fiichor thaa eighty five peroait 
wberoos 2n tfoooo of taio f<33®lo0 i t was abo^o fift^ pes^ast* 
rt 
mo lovmt poswcotago o£ hateLrifiC! of oggs <26#0> im0 tvmA 
in cBS^ r oao f«3Ei©l0 (l?ig» 8)» f^ artiK'S i^ as eocipQroQ tso the 
hat30h3ai pai*Q<i0tago of tSm ogge oi^  tints© faa*nlCK3 Umt of 
t^o foaalos \^ilch vor© Eaai^ ti to liglit far 8 | IS EBJS 94 ^3ur»/ 
basoil m t t e statietiQal eelo'uletiaa of 't* bcjlamea tti© 
Dii^j votoije 0? tfe© r'«ro«aot@ge of tiatoUJjic 2n ^m ©cjgs of 
tii® fc^l&Q 05r--.oso<:i to dl^eapsot duratiajs of light of 5.00 
foot e«a^*leo (Wid Uvit of ttie f^ jaSiSS teo|}t Sii ea:iplot© da«fea©»» 
CeontroD* ^^^mtmrn^i Urn mm o^ *«•» i&mlm mzpm&H to tl«j 
pKJseat light ^ t^usi t^ f£«r i^ 2 lioia^ cliis^ sig Gm^j 04 houi^ 
to tbct of Urn tmml&s ©:^ oootl to Xiglit ©itai<^ fc^ 8 w 
<% hoit:^* Dat Mtohifig in tti® ^ g a of f€i3a2«@ vhleti «®ro 
thrc^jghoat ts^or ilSo^izmticn ^@s sigi^lflof^t3sr lx3wmt C^blo 4 | 
•Slsoiyofoyoi i t oca b© ocEKiliitloa ttmt tmS^ro toiro 
os!pO0m»e t© 100 foot ©€»:'iX€© is t l» omt mxSMhlM oaodltlm 
both foi! foeynaity tm'i fortllitj^ ©f |^ » ^tar^f, al^ojgli lietteh* 
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iM<ih palp of sm**:!^  Qs^ i^ ged ©ciuits was eopamtjeSy fe©pt 
111 a breodinc Jair cii«3 oalutiilaea fit t37*^C oad ?0i»80;-. pcietiv© 
l-EsciitJit ,^ ttioso pcilrs servai ais eoKili«3ls agaJnst itjoliataia 
fflKwiea, eixa?©l'or©| itllitl oot g^ fe an opp<a?tusit^ to laato with 
tlj© Emloe* i'-3?i«» to ecitSjig mtlxm mdilhit&i sm. Qttapoetico 
or !:mtiag taitoa piooo b@iM«)eci a to 16 h(mm toilmdng mme^mmm 
•&&ci Q'^itU'mm uptx> 3 to 6 iicMj»g. Tbe^ nmnfi^ oatod (m^i; QIM© 
All til© Qfitoi foraal®' laM tlaro© tsatohtas of ecgs yhJish 
i?®r« swlpositM at 60 to ?0, 85 to 00 axsd 100 to HO hom?© 
:pesi-actively foiioirlsig is©fiM?g««*e©« Qmx<^sml^f th« total maiber 
of QgU» on ttio f i i^ t ijetolj \mi Mgiieet ana tlsct of tha tMffl 
b^toi) USB tho lowQsst (AppsEKils: tabid 2-0 )# iSxio^reri t&e egg 
l@:/lB{r ceji^eitj? of tkmQ% tms^lm mm !&&» In eoEpaiPiecai to 
tbas«i t^iieh war# teopt a t tha iai3© tffi|?©iratuj?e mid femiaity 
in ^rperSnent rcCers^ Qd In sootloa i:\? (Appccidlx tetbl^ 16 )• 
iiatefilsg took pl&e@ in a n tftio tJutclM^ of ogga of &mh fepela • 
in 0 ^ 0 of tuo f dsalos tetehlag of th@ ^ g s %i«id timfiroa pei?emt 
«teo^ ©Ga Sa oldies* oasos i t wns gessojealSj? oosro t^ ioa etwentir five 
2sblo 6 . ifhoitiMQ fc43U;.itt,; mh. f o r t u i t y of ^Iffer^mt mttod 
27^0 caa 'i^ >«80 paromt i»0i©'fciv© htiaicli^. 
.:.'•/ 
iijin»ii<»ifi-- *-rtirw-r«'"iir n 
• M n W ^ V ^ ^ W 
!Jteat«(S f<KjaX^ 91»7 ± 37»10 SIX »tr X X 
•W WMHUW^Wwyi »g.iMi»u«Mtl»tt> fa'^^gyjii mwWBiii—wr'iiiiiwMi'iiwmi nynwniiiiwiwitim—i'WiTiiiiiiKiu—wi'ii*>!•*•'iw 
• , I 
(Tebio 61 !'"te* 11) t^iich imo sliiilitly higlDCfi? ti-ian that 
Slio f<rg:il0£) t^iiel:! w^m impt siag^r 2ii bi?Q©dSng jays 
sliso laM eggs but tlKi ©cK:'Qiiccr3ait of oviposition y«KJ wmh 
(Solsyoti QH"^^ bogoa sifter 95 bousrs follm^'lag «2a©j?g0ie0# 
a ^ a l l UiQ bet^iios of ©gga tiwo coE3j>l®to3jr di^0slt©a yittiia 
IfX) hous*3 follDtvlncj flDOs.'gaiG©* Tfe© {.icr-ber of eggs of ©aeii 
bato^. xms eaipa3?stiv03y spocfc goallos' tlien tliat of tits ciot©<a 
fat3al©3 (Fi^iiyo 10 )• a©*© %!©0 iio S0secfsdl»ie o3?d©i» to tho 
amber of ^'cc of diff«rait batatfws of ogg© of oech feiaalt. 
'Sba totiai mmb^ of «^ g^s Mia tsr diff@)r<mt f<i@i&lo@ did not 
ojgeoodi 1S7 (npp<sidij-: tablo 27) xiiicli was aeo^lir half of the 
minlsium mMbssf laic! ^ m eaataml f@c^ l@« ^Hm ainSsma ntxixar 
of og^ laid ^ mmat&X tam'iow \mB 63* 
;iDtch:!iic wos eaiplatoly c^ l»o«sit Jn ttm ocBa of tsaaatod 
foscslos (Pig. 11 )• Itios© «^gs gaio»lJy b^cas© ajpy aM ©hfuak. 
i^ft«? (icT'OTlttof^  the last bateb of ©gso faaalos chorally dtiad* 
•0^ aWiX'tos of t h ^ o f eraalos l^otfod the i^otontlaii of a l a i ^ 
iiti:ib@s» of ©ggs In t&c pmtm*%os past of tho ov&i^ ioloof let^pttl 
oviduots tis^ in tSso carmen ovl<;i30t« Tho ovorci^ g^  nissbor of &gsa 
laM bgr tlio wiQotoS fam2<i0 wt@ 'Dl«7 ;^liiol'^  is ssioh loyor ttion 
t^ -a3 oggs iola 1:5^  statocl fetaalos (mbl© 6)« 
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I t hi J tiifitQtQrof oc*Kslti5l0ci t i n t Sa caso of apMo^^^ye, 
i i t o a t taatsag ia en feportaat faetor fop noisjal ovlpositlcgi 
of tHie ©ggs jmd sliicX© rmttEig is aioogh to ^ r t l l i a© the 
eggs of a l l botscEiee* I t Is QIQQ et&m thet cmting ppovidoe 
stimi2:iio ibP aostml •;)«'oauetica of acgo of sisee^assi'^ o botet-iOa* 
Figajpo I I* UlutOQtmi 3i:fc3t.;iag actios? of Gtsae laia aad 
I •:ges iaM 
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VII. ^  mk.-M:jMMMLJ4iim MJSi^^Mmi^MmjiLMmJi: 
kk* W^{i 
«»1I»—mm n •iM.iiMiiilliiiM »lllli»l»«<mwwil|i Mi i ilnliri»il—II—ftamiirri 11 •mmXirirWiHiiii Ml 
of a pals* of Xat»go ovariaa iJhioh gc»e2»al3y f i l l Uio entire 
aMocinal ©avit^« imeii owuj^  la c^^piSsoS of four long ojnd 
QmroiuteQ amsflQim (Plate I9 Pig» 1 Ovl). A U Ui© four 
oveJ^ iol©© of ea o^Esy or.sn into a latos^l er^di^t (iUJdkSi 
^^rough tbdi? r^pdeti 're p@iie«l (Pdol)* In. ttm n^3g^ «£io^ 
@c)d tmnlm eaeh oniuesr i s licxsai Into eceptict IMQQ of tsaoIitQEie 
m& fat bcK%? and @oc;t@Q4 fSnaa sovrnth te soeoiiS aMooisml 
£i'@i^ ::3S!Qt* iJoeh ovarlola ia c^otat 10 to 12 mm ^ IcDgtb ©M 
oca^oiutod to fom ® eompaet mssijt* ^^^ ^ ^ ova& i^oloe of 
aa ovaf^ ore t@minal3^ t^dste^ cay adli^re togiatlu^r* i'^ oh 
ogarlolo ia o:;t«Bgnal^ aiffosentSfitsa 2nto a oliort e^saayiiia 
(t3«D) QO^  a vmsy Img vltiil3£u?lii3 (Vtl) i^iieh appeairs as 
booaod tul}@« &o QiZQ of th@ boiia giie^xiilSgr ixm^m&m iv<m 
toi) to bottcn* ISixme bdofla yi^^gaat th® i^g eli«K!«be^  of ti-^ 
ovoriolos. Ife© o^yiole g<3Ei©ffal2sr ©pi«al3|r toroinateo l^to 
apSjoml fil£i3ait« 
1 ^ latotttl ovidhsiet of tlici ^10 sMag imito to foxm a 
eoertcii ovidiiet (OeSe) po8t@?iof to tti© sofveath aMoolmil dGgDcnt. 
fhe oa!«c3R s3v?iauct jmB^m thrmigli nm migttb BM alatli 
segmeat la «lose ocmtoet to m& vrntral wall of r©ettB «E*i 
teffsiaateifl latx) a ai'iort vagina <Vag). mo vag^aa vmolvm 
the opfjnlaga of s slaglo BT^msfmrna (spt) and a pals? of 
shape aaa 4ii"f©reEitl©ls^ into spsjfss'^iiioai <awt <Bp1^), 
rQ0««wl3? C^ p^tsp) 8B3«i 6 speiKatljocsl gte>a C*>p1iGi) yhieh i s 
coiled* ThQ mc^m&os^ gSaads (/.eCiX) ay© tlueeatl life© smdl 
@aeli c;laD£l i s al>:nit 2«l> mm in iMigtli* i:aol'i glsmd i s i i l t d -
r€ati£itcs3 iato s ni^momoSM ilimOl) u% i t s Ijdsf)* Ttio tyo 
eaemm ^mt» Ttmsf& is a bus9& eopulatri^: (!aepx) v l ^ b is 
eitucitad Ysid r^ the <iig^tiv# tf^ 'CK^ t ^ d ^s^toiis t:^to ^bf^ 
fourth QMCOIEI^X i^ oeji^ sitii I t is aiffcii^QQtist^ into a bursal 
ma (bo) aaa @. l^ uro&l ^imt <M) ^lish c^)^is £»itsl.ci# %t tb& 
imrsal os^ifiea (bo). HKD Uipsai '3i«t i s coojiixst^a ytt^ tSm 
mgJisa thrcjagh a r^iro*^ seiiS highly' ooBvolul^ toots seci-taalis 
(Pleto I , Fig* 1 (SsJ« 
^« iiuttiSlffii ^ ^ ^ umiJ^ <iQ@ff€d f^giile th^ gess^jpiiM i s 
nboit l*i3 a^s Ic£i|^  t^ &@ mM sUsmti^l a t t ^ &nt«ii'lai' memt 
rogioa of mi owi^iol®. I t is ©aiteasalls?' mmUmm^ \w a tlilHf 
saootti «Jd ncomaijliati^ ;^©s»iteii^i l;^ <ap (Plate I I | ?Sg. 6 Ik 
Plato Vf f'i|!» &, PB)* "Sm ^ xmi &f t ^ gosaaritsi i^ fillod 
irltli & matSB of prtL^^^^ial goeis ^®lt&^ oogonia (ao8>| 
c:i 
oooytcti (CJOO), fittps© c0li# (lire) isaa foX^lotilsr eolls <fe>* 
She hlotologioal pioturo of t^© gosiaariua of aow3&» <se^ i?gO(3 
fama.es and that of oldw fcoaleD aom not alffw rnsoh* 
MowewWf tlio Xoyifip pi«f^  ©f t3i® gofna^itM of tha naii3g? ©ossfgofl 
faiulm imircf ooro eaiapl«uo«s ^iti difforeatiatiod oooytoe 
(PiatQ I I , i ^ » 0 a flat© tr, r ig . a ooe)* 
^id ooilQd ^itoliarlxxi ybioli i s eibout 10 to 3J0 ois long emd 
a'jQost oov3£<& ^ e aitirot lUxogtl) of m, ovariole (>''loto If 
FSg» 1 Oiri)« >.aoh biia^ of tiK» <«i.t€)lla£ t^S3 ropfuami^ mi 
«gg oiKcili©!* cap egg foll icle vhiQlx aritc^iorSy « l^i3®€© u 
groqp of i3ut«o c€ilX3 mil pmtmioff^ a gxK3i/iEag CK>^ t@# I'bas 
tJ2© cnmffiolo la po2yta?oi>fel« 3a sat«^G# Sli@ sas^o oolls are 
&cm@pii2tioai3}sr la:^Q In t t^ ogg ote;il»ot»& of t t e ^:itQ^ior 
vitoliarJUm* ^OQto eoIXd QS?o 3 to 5 In misbev^ lFS«egu3la2? in 
sliap© sad rljoliagr ss^amslatad* fliegj© tsasti® e«li© Qost3y OOCK^ 
i^@ g?oat«ir i^ft of ®mh Qgg oliaiiil»^ a ^ tlK^ gsoul&e oc^to 
is @«4W?alSy o€3oppo©»@«l (Flat© lip Fig,* 7 & Pleta v , Flg» 10, 
90 tijwsif Ooo}» Il?iK^<»# ^10 ©eg 8!ii^ b^0r-s poetoriOi-'Sj? tov© 
gvsKliQl si3S?ial^i? Ill the ©ia© of th© nupsa o^lla (•'"lat® X2f 
Fi§0 2 & Flat© V| rig» l e rite), isi t t ^ lom» pare of tfee 
vitalliupitri mi3?8o oQlis ©a*@ @teoat in«li0tir}f^ii8li&t)l9 md glxml^ 
dimppmit in ©gg ohsmljare IsjiVSBg a .^ttupod osq^tas <Ogg) ^Mah 
ay© e^oiosoa b^ a eonpsot follicular c^ i t^ l ioa ( 1 ^ ) . ft« 
^tmm of aata»0 ooeytee becocjos spti^rieol (Plato Ilf Fig* 3 a 
Plat© ? , Fig. 17). 
IM^ 
en t^ io r to post^^ior rogloo. of tlkm 7i,t@llar:ltx3* Tim ^hapd 
of 1Ai0 e^owlut oocyte is g«ci^ ?aX257 clat^ sssiSnea S|r tis© d« )^Osi« 
ticm of yolfe (Ylk)» M tlb« jrcmig^^ cio^t© a\3©3.mis (liu) is 
eoispicuou© md Gftopt&m& 1® aoagnsEmiar (Pleto I I , Fig. 5 : a)^  
FQs1^ }£HPt as the spoils i s a^positcjd aa^ ^ tbo ooi^tc Ii«53?0a8@8 
la stsoy c t^op'lQfm ln» vstouoI@@ iVm) niso* tiSxiB oadditicB 
ia vmy sigolf Ijomt la ^ G mlildl© ti^Xm of th& 7ltQi]t6i'S»B 
(Flat© n , Fig. S & Plat® Vf Fig# IB V©o)» m© foXXlmi-lar 
eipith&lluo (F@p) in mmh ooe^te 1» not eosiT-setly ©rr^iged* 
TI;^  oM«r oocytes ta ttm pmt»rtosf irtigion ^ th@ vit@}lari^tM 
iir« eooparcitivtiS^ trntsuTfi^  md spberie^I In 0l»p«» !Ili@ mielsus 
of Uvm& ao^tm 1@. dJUtlnet ami oytoples^ is highlsr giramiiar. 
1!lio {mtuTo oocytw (@g@3t) euro coiolc^od ^ Q 8tsmetcupQ3J3S8 
Qhorloa {CW ^ l o h i@ soer^t^el W Q^  ositia^ ooppaot f^llieular 
c^ittoellflci* Fort^j^f the m^torod oooytos (Ho) ar& oaspaotJ^ 
ftiXi of gn^mlar iaoluaions iri t^e o^topiae (Pltito If Fig* Xi% 
Qh^ Mo)» 
m^ ooi^to® of t^© po9t^l«^ iN^icci Of oir8j?iolis of 
mm^ <M@i^ oa ficmla^ lijpe l^stoli^ioaU^ lorn OGctpaet la 
eoeip«irisaii to thos© of t ^ ooripQSijaoaiijg iftjgioi of ^^ oMor 
f«iacl#s (Plato n , FJs» 4 , S ^ rMt© ^^ ?%• SO, '^^ £»» SB 
0O^ti3S)» 
( l i i ) Variation In tfe@ QSMQ of ooeyt^p ^lt?Qtl with ap«» 
'in order to api)y©«iiito tkia gro^Mi Ha th© ooe^tm of 
foaaXos foiloviag osdrgcueo tti© g3*@ater dlseidtv? of &mh of 
fift5^ soT'iall^ fiVfongoa oo<a®rt@e Itollouing me giaisiiii'iiia 
itosmM&l oGQ^tes) of dooii ovafiol^ m» ©o&enjpodt* llms ths 
avosmg® ^mtmi of tho gri^te? aiaeifeteap of th i eow'espcaiaiisc 
ooe;^ t@3 of oU t^o o^ o'aid.ol.ies of a f^^ilo •m» ealimS^toa* 
rineia^y the fsom im3iiii0 of lii® gifontctf dimmism of tlio 
earr@9p€Qdl£i@ oooytos vm ffooQ£4«di m the bttsls of tb» data 
(avoiKige Yfi3xio0) tsfcm %&a l^ oeialoe of ooo%i ago* 1!bi» svosvtgo 
v^3}^ of tils oo(^ti>0 of VQ'?lcx26 fi»Qlo@ of oaoh ago MVO 
glT^ei in ikppmdtii tabia® 3 | 20 wM 30* tlso final isoisi 
voSnoo bosoi m tho ov«j?«ge im3s^s of ooearto loag^ of tan 
f o l i o s of oooh age avo gi^ roa la tablo 6« 
1:1 ths n!i»$i;2^  fmorgoa ftasSiOa tito oeoii 'valtooo at the 
iHtoFl^r ooot ( f i i s t ) ooc^teo i& tti& Xi^st ao^ tihii^ is gs^* 
tiol l!iei?«a60 In t ^ siz® of tti^ l^ i:^ »idJttg oooi'toB* Tismf 
t$m dictfsotar of t ^ 60th oooytoa %a about ttijpeo tlooo pfoatar 
t!»si thet of f l rat oo^te of tb& ees^m CDetbla 6, Fig* 12)* 
11$@ (,Ummtm of ov^nr t € » ^ oooyta m^ ocoparod uith ^lat of 
tho timt ooeytoo asid i t naa foimd t ^ t ttio i!^£^aso botnean 
th& dianoter of lOthf 20^^ dOthf 4 0 ^ siaid 601^ 1 ooeytae ma 
statiatiealSiir si^iifioaiit* 
11J@ G-^3tT&Bp€M$3^ o o c y t e s Of CQ© d ^ OM fiJ^QlMQ VGafQ 
gm&miJ^ gsfmtm in illanotor f^tmx fi^iom of tmml^ ooas*go<l 
j i i 
MI)A4M>dW(-*-4b^ 'M«' -a |WJ»:.-«^ .'»«~;«^>.<«Mn'.^««iliKM>^ 
l<i:;g^i of oOQj,'tiOC CEEI) 





















^ Ago of f<£utle@ €1*013 €Emm&»^ (^as^o) 
•-^iiimillllWillH •i|IWIIiillMHWiWtW!»'lli 
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fiselw* rtUMJ the f ia i t oas^t© of t l ^ s©ri@Q ia c;ao tlo^ 
old f pernios ! j ^ g3?oet©? oeca mlutj of dlaootaip ttjm Umt 
of n@tflsr Q303?gda tmmlB VMH^ 6)* Dl-sd allSia&tes^  of 5-0^ 
oecsrt&@ ^ €1^ ^ old f^oeli^ vna Mgl^p it&sm fb&t of 
&«it#^  €i3€^pi^ fcmalids* UiSQ the progres^liro Ii3«if@£i8€i in 
Urn ^iasa&t&Sf of tbs srat^s^-poste^ior ooe^t^ of n@v/3^  
€OM«ga-3 t^smlmf titm si^riall^ an^or^ol oo<2^ tQ@ of asx& ^ 
oH f€a&X#D also !ieid slE^ilttt Im^^ses® ia th&iir aiaQatep* 
ParttM)i»f tho ir^ ffoa®© Sa t^e 41aEi®t0i» of mrmri %mx^ ooosrta 
of a:^' ^ old f€cial03 i i ^ %lao si^ifie^ait as ooap^ro^ te 
t l» siao of flj»sjt 0oc7t«» 
l» ^Ki tdo dc^ oM f@ml«8 Wm m&m "v^lbm of t!^ 
aiiiQ&tor of ilmt ooGsrto %m& ntmtl^ to ^ ^ t of OQ@ door oM 
faaaajes* Hot^ -'O^ rert in iAm tmtmpo-'^po&tei^Uat o&s^tm of t2i$ 
fsissl^s of this ago t^ief^ e \m& e ^(Siei^l ti'oi^ In Hm ixmwomm 
of aissetei? (Sable G}» 'She a i^m ism3ao o€ tlio Olee t^j©* of t ^ 
&0^ ooeyto of t«io 4fis^  oM f^ onliNs mis ©i^iifioi^tSsr p?odter 
t^ icin ttuit of coo S ^ oM f€Q©la0« apytsv^ apf Ui£$ oioiaetsr of 
tirat t&iifft^ ooc:/tsm of l^ iro ^ old fv£ial^ til^ not UIWB^W 
aiwa Sjm^mm^ as oceyarod to' tim tsw^^^i^vmui^ oocyto@ of asm 
da^ oM fooaloi* m t 1 ^ "Mint tMm'W oooy1;;o of tuo ao^ * oldi 
foaal^ i^«ir^  gcootfill^ groet^sr ija disotitso^ t^an U'xmo of OM 
ds^ o2j:i faml90* 
Figure X3* i^latogmam $b0wl%' pvo$vmBiv^ ixy^ip&sm^ la tkm 
Imgtfe of itQt^ lotfe, ^ t h i 3 0 ^ , ^ t t s m& 
0"3080 
0*2980 
- O O O O o 
-- fMCOsTm 
ZERO 
— O O 0 0 O 
ONE TWO 
AGE IN DAYS 
e^orally lacroao© la sls^ p?c^ipos0ivd3y* this nay be 
<2ut» to aoposltiiim of" tho yolfe in th© ooc^too* 
To appjpoclato cliorisQ© i s tho bottOB ooc^toa of oacb 
o^m i^ol©f t^icli ta^ b© jpia% for ossrulatiaBt tli© gipoat^r 
dioQ&t^' of las t t m OQC t^os of oach o<7£ii»io2# m s ofjQeurcjd 
a!id tlio c^ei valu« of the dlaost^ir of th& eorrnspGiiillng 
mxaytes of t m aiff€a?6»t ficmXi^ t®@ eaS^mlatod In thm msm 
BcaKiiiap as given abav© fo£» tlHit of f i r s t flil^r ooc^toi* 
coi?r<)3poDcimg ooeytos in differont tasalm of @6tih age has 
bocD ocntioQoa la appqruli^ t a ^ l ^ ;31 to 41 i^^roos t^ bl@ ? 
l£ix3lu<3@0 ttio D^n valu«ia of tlio di£i3@t^ of Imt tm oooyt^ 
of faaalea bolooglaij to dift<M&%t age folloaiJiii, eaei'^ijaco^ 
S?h«j valaes yltfiln ln^o'ieta Sadicste tbo Emm valuee of oooyte 
^aoeter of vnt&H ftmi&tm fmm aa&pg«eio0« 
XQ ease of noifl^ fxiesgad f €cmXos> t3m mom ^immtmsf 
of tiio lsm% tm. ooeytoa g>Goo£«i3^  ^mjpmMm mtwo^pmtsofijosf^y 
mil t ^ last ooeyto at th^ laottoo of th© ovoriol© la the 
Ico^eet* In aao t^ ol4 tmmlm^ tlio f i r s t oooQ t^o of bottos 
&G^lm hm mmtlj&:^ diasmt^ m ocoporotl to tlmt of mtsl^ 
ms&tgG^ tmmlmm Hsmwmf th9 la.st ooes t^o of cise dsQr old 
feEimla© is Qi^iriomt^ simlior timi ttmt of no&l^ ooorgoS 
fd-^Ieo* .f«lt^ a.igh slr^ilax* ^leifooslng tsssn^ oomjom hatmm tbo 
diancjt(^ of l a s t t o i oocytes of tmmlm of caoh ag^^ I^Q 
iismt aad the las t oooytoe of tlio fiamaloo of oMm og© as® 
oor:^eB:?coaiiig3^ soaXl<»? os oocpisffocl to tiait of no»1^ ei^ »3?g©a 
fODalc^v Kma tho St^t ©ooyte of tl?€ b&ttce &i^Xm of 
five tk©' olc'i fa3r.3x38 haa ©ignlflcaat3y loner 4iaD@toi» tliaa 
tliQt of aw:^ ©ofjpcoci feoalQs* i-ird'hsie ofm^Q %B atXBi 
bQl^iom. t!io diouoto? of thtj l a s t ooeyt@s l)«»tiio3:i tl^o f^^a l^ 
of tlJkJ roepoetivo ag&« 'tKio thd fmxiljm vm-Q tinfecl fjfoa 
@nc'i^ €n@& tl'iQi.'o *<a8 a gai#ml tciol@iif^ of mmllJ&T diametor 
of til© Qc>rJK3®pc«iaing ooeFtfis ®s caapoFoS to U'io f©^ f ^ l e » 
of tSio 2^ o»pcM3tlvo £jce» nitlioygh 12:^ ^© wati progr^s ive 
iaoi?©Qso to t^ iQ dlanetor of Um €3oeytes froQ sjat^eo-ps^terioyly 
in ttia fcnaieo of mioh ag©f t^ KJ roductto! «;• thu ^tMMt0V ^b«i 
to stapvctioQ of f c o a l ^ was i303?o ^gaiftojEit eitcjr two 6i^a 
fo'^ lofu-iiig «E3©:s?gaioo (Fig» i a \ t^ 13S)» 
The data air&ilablo fron f5^ laeosuraiioiit of l a s t too 
Gocytcss of foaalos bol^angtoc to diffGi?«Bt ag# tm,d to coacSad® 
t ^ t thoso oooytos cca^€Q@a in thoiir s i i o following ocsergGBOo 
gSld tl3QS0 OOCS^ tOS b€K5C«n<3 OOTO OOOpQCt OS CODl«i^ ©cl tO thOSO Of 
aetf2y oooirgod feinal*^ <3uo to tlioir tPiscGfofoatic^ t o sees ylilch 
Qf^  roai^ to ovtilato* I t 1^ further elimw tb&% m iMG tmmlm 























AGE IN DAYS 
CK300i>hQei^  (f3<Jo)» I t givee out @ pair of l^'catai noa?vos (&) • 
l'0Gt<»?iQr2y tiMi- fi»cntQl gos^llai elvos cut i^oaiit'oit nosv© (HI,* 
nia vaitj^til pooitiou noat* tl:i0 poata^ic^' r a ^ i i i of tjbo b^aSn 
ii&i ivii^m txi, fig. a a PiijM vSf Fig. ao :]^)m Michtiy 
pliagus ttsDro is a diffused a^ Jia'ol'iBseEJGl os^n iiio.^ as c^ ssfinie 
oardiaetjn (GC^* ffiv; COS*|.JUS oa^itieiiri. of tiie i*o0psetivo side 
s?oeQi¥0S tyo imivo fibro troo'ts fr€t2 t^e .t-osp-oetivo SMQ of 
tht* b?ci2ii* fhoso a©i^ © traets aro f€^t5©etival^ Cfel3©d ma?VDas 
ocsppo^s ©aroiaoi I (IIGCI) ma acjrvoos co!rpori8 o a ^ i a c i I I 
( r i a t e n i | PlG* ^ ^ r i s t o Vtf P ig . 27 HCC), riainrcas corporis 
©:.;• I^io0l/ai*li3OS free tjli© colts'':.;.! pfjs't of tli.«3 b3?ain QIIEI doysaliJy 
r<ms to ^olii tl'ie corpus o^Mlacticj wljei»^as n©rvc^y co!?po2*la 
©iijpdlaoi I I eouasos fKM tbo la t^pal sido of tlic braSn aafi 
attti^s tlio cos*pus caMlQ©tE} fpoc i ta Istxsfsl aa^gln. H^ 
Qorpomi mllsitix CCA.) ajeo efeo palfo^.! ta t;)ia i:peicJ.o8. "aoli 
ei:irt3U3 Ql.3atsii3 i s gto0»Ql3^ ©llptiocl la ubap& smS. llcss v^^j 
olas© to the coF?«a cas^lioeiia en i^ ach gi(2«i» Sms liso eorfsus 
oas^iiaetsi tiiiou^ i s QIJOBQI^ &dlws%^ to tlio ^itcelcsp iSMk oesai 
aai?el^ of tlM> ooi»i«i} allattia of th<j s?oapCK}tivo GMO (r ia to i l l , 
r a^ . 8 <?: I-lat€ X^ If. Pics* 10, 2? ^ SB >a, C4), i:^ »ixi tlie ooippus 
r 
Q&s^iMmm & pair of nesvo fl&jpo tmots mtes? t^e mt©j?ior 
a a ^ l a of tlit* ooffims ©Xlatue of tl^ e ri©p©ct4^e sM«« Ttmae 
fib©© ti^ets er© a«aPVCJU8 aUjataa 1 ana nei^ cmB allatoB II 
(. i£2te v n . Fig. 3C) nrm)^ 
It ls» tl^sifoforci siar::* t! a t nrnxsmamv^fm!^/ sats^lal 
fs*ofi tihe brtiSa e ^ be trcgisr>ort<^ to eos t^j^ i orir4i£ioii3 ^i& i?OCI 
end IKX* II* l>oe th*^  eorr^is i&os^tmm tti© ocj^ jfotory i3at<a?ial 
ne^ ba fuj^ha^ tpcsisportod t^ the oa?p«as alMtJtE of tl3® 
{Yi iastoie^ieal variatlcms In t!i# oor^ora a3>lata ro la^^ 
tivo tiJ2©u© co©t» i)Qiieatli tliiu tbo^s cu^ a m^ -:i^ >€il» of ncsarcii® 
with tt>eii* mtoBs rwmlag piwaJ.l©!. ^ t t i tho m3*tmQ of tli® 
glaal . i)a:iG mxem paos to t^ io tos;!^ of tho glaM also* 'BK> 
til)sem &f n^rmms aJLXatiiH ©Ijo mt©!* the g3jaaa» Bi^ cell-s 
of til© Bl&ati um^ ©cstte^ed, 'IM^Q mi& isapc^pUar la step©* 
tli6i osntstil p®rt of ttoe giaad is without colls* 
mi^l©as» a® ami>@» of oe'iie ia a glUjM -was-io®* tiSi© caost 
vaeucles ami & doifk stal^iing gganitla adjacoat to tho nsjeljoas 
oE'itoria of tiie ocierctosy oolHu v<3sp^ M<^ :.^ tod ligr a nwber of 
vorkQ::ij 5iiClaalag .^lc--;2^8ye r^th (1900)» l^isc^ (l£>§9)f Pa2n 
(l..xiD^, rii^oT (U»3/ , tiigeSE^m (1957) I Iligl^ mam <1D6G)| 
JoJmnsgcn (19GB ) | Solmi^ ^er ^icl vcu l^ amaofe: CX96S) and 
lUt^iashi (1063) • f\ii?tlK3i3?| Uw activeljr s^rotiEig 0€>Us 
oenTivOsoa oi' otapQjraio fjatteo^d oolls yliicli were ntoo to Ql&rm, 
2n ii-UEtxii?. 'Ihe o©lls wepe 'ia»ga aasi sopayatcd ti^  yld© ti^ets 
of oytc?pliiia3# Ifmir oQli mvxi&rm© i«30 iaclistiaet* 5Sie c y t o 
plaa:.! oi* l^ x^ o© e-alis vas docisaly gr«»o»2ar aoiS tbQ oise of tis© 
smelei variod* l?i© s@«SB3t«M:y activity of Wic oells iroj^ 
?c}ooo?ils®^ Ij^  tlio pr^QBtce of inter* ai^i intffGC«12iilai?- vacuoles* 
tho nus|jsrus» l i til© csrtoplsjia a foi? imoyol@0 aas^ ged togetJier 
a;:ici bcjoaia© las?g# Bi3iae«30» A fen scicspotorsr glolwles w@r«3 also 
ps»o0ciit iQ ttoo oytopiasa» 2io o '^txsplasi:! t;as ligttt purple 
one oocM aac! i t yoa gcuosfally fH P^caas cmti vao^uoletial la 
appoai^aaeo ( loto I l i | ric» 10 & l-Xatc ?l » ri |> 0D)# 
Tlie coTTMS} allat^T of oae ^ oM fa ia lss | t&d f^cn 
mms^gmnB W%B oocs&oiial ©i* MM to ta i flatt€i^'3. AQUJ iiitsl^  
®lso p.p®siiat ©loiig yitli a few ©oep^tojjr g'ic^ mXoB a^oimd tlie 
mK5lfiUs« ^i© eytopla^a of tis© soofftstos^ o@ils was liSgiily 
vaeiiolia^i* M tliis ©as© two t^pm of 8@ei»fec»S' e^lls v^?$ 
obac^pvoS. fidse eelts t i^e it©ia<sl 6m^k ptak trltli laFg©? 
im^ mmllm* m^lei (?lat© I? , Plg« 11 s ^a^te VXlf Fig# 30)« 
aiei te PM tm^lm,* 
Da tl^i^o f&!Mli^f tJb@ oojrpQs 3l3atm ima aumn to too 
ataol©i \i!.iieli iii©r« .«xili©i? ttmi t^m$^ oi ess© <i®y ©M f<iaali^» 
Pareii©s"| tha oytopJLaaaic aad aaeXims» vaoisoleQ nor© ld®8 stoi?fe©d# 
ae^ F® gas ao el@®r todieaticii of sooretasy gloteles* ^4ost of 
tjh© 60lls yei?© iisrfely s t a i a ^ etna ccxitula «liu^ itti©l®l (Fiat© W| 
F i t , 12 a r lat© ? I I , f ig . ^ ) « 
la t!i®®© fiaKaalto tias iitml)©^ of miol©i la a glaad 
iraspi©.!? fw3B s 0 r « fco eight* Tb^© VQJP© asaallar to tiae cod 
aggfecatoa mci?e eloiuSsr* ^ l y S t© 3 viottol® vm^ BQm 
ajpotn-J tbe atselQiJs. /'©os'etos^ glcilRiies %?©3P© also p3eca«Bt» 
(PlatK) iy» FSe« i3 a Pltite VIX| Fis» 32), 
2io eoj?pis3 ailatiia of tlios® fcnoa j^s had ^ta? to fiire 
"She i^toplaai..: ytia atQiiiocl gotifi^ Qiajr lightljf os dafffeajr sta2a<ad« 
c^caQlajal soor^toi*/ glotoiil^ ea w«s?o also pycMj-ont in tho <^to« 
plataa tiith sooo -^ -acuoles (Kl©ta IV, Pig. 14 i> viat© ?II.| 
Fig . 3 3 ) . 
{3a^  oM fceaaluo tl« Qlsm& h&d :/-^^.^^t oijht i:sual0i uliixjb id^ j?© 
ii»rogulai» In sbapo imt aoalios* la oiso as otrtpaj^ od to tiioa® 
of foa fcoailoa of tlio co^^eepcoaiBg ago. -x Sou socpotosy 
plaaa i^ ja hiXiogc^ cyos max •^ tierioMsfaiil iMnto Z?» Fig. 16 ii 
PlGto vn» Fig. 34). 
if\ . iMM tsm.mmmif^* 
i.j@s lltea tlios© of oao cia^  oXa f<fXMil« ytilsCli ¥©r@ tmfod fijos 
«nos*g<iKjo. fijo isaolol wta^ tep«gulap Ja siisp© aaa oost'iy 
sB3aXl€tr t$Mi tliosij of tm> ^ o34 a^ cl t&d tmmlm* Tho 
imeuolcKJ .and soej»otoi*sr globuXos %ms*& aim prmmt (F'lato w, 
?ia^ 10 r s->lat*j Vlt^ FiQ» 3 5 ) . 
Tho abo7o lilatological oboervatlooo ra£^ g«3St tlmt 
t!:K) QOs»por;:i allata of tlio am;!^ oiaoi'gGd fam'l&a a?o moro 
ac t ive^ 3Qer©t2na titoi tlioae of oMor fora l^* Ikmm^i?^ 
t^ io soea^otory actiivlti^ of tbe glaad of mj«3s^  QEioi?god feoaieu 
dam not aprioajp to hQ imss^ $n%amQ m oa3r)ar©d to otfeei* 
tosoots• 
Si© ©oetlai ®:?0a.| volmao aaa cel l VOIUDO of tJi« 
corpora allata of tm. newly to©3?god nales ¥<is^  «i@t®»r;ito®4» 
]:::ac.h valuo xms tlm tmsm of the t\io gSasiiis of aa liMivid^ial* 
SliQ volyn€» of ttKio© glaads iRai»i#3 !K3feii©«i titm l»lividiJols» 
TnQ ninl':aa3 end osxlca^ volae© m^ 4tOB x 10^^ and 
7»81 K 1 0 ^ r©sp<sotlv@|y (4pp<3ciai3c taMo 4S)« Slia ao@o 
voiyao of ^le glimii naa 6f4? sr 1 0 ^ • o#30 x 10^^ (2ablo B). 
TIsc* ©oil imliEJc' of tijo Qoypow Qllata of aifforont IMlvi^iiala 
nhjo vai?iO£l f^go 4«0 :c 1 0 ^ cma a«ge z l o V f bat tlie izidm 
eoU voluDO yas 6.31 X IC^V^ ^ 0.95 K 10^^• 
S^ a soQtlce sis-ost volnao end eoll voluta© 2a twolisr© 
aoi/ly oQOi^ ocl taoaleo \m^ studio^, f tvo f<X3alos showed vojy 
iMhlo 3 . oliKJUini:; ohoJigoJ Sa arcsai VO1 .^2IIQ cad c o i l voi t»o of 
tk''yK^^-:'S!KSimk'smm*mmm'Mm mmmti>m>'mmitmm\>mimmtBmtmim*mmitm\fm n—ii»mw»*fc>wK>wip'M 
Ago CiSit-i Qi3Z :\S*Oa o f OOEtJOS^ l /Dl lSe 0£ COI?l..;OF3 COl l VOlSM© Of 
( s 1# _;(3^ ; ( 3: X(P }^) i X l i p p^) 
imlm B,m * 1»2 6,4? ^ 0.3G C,3l J; •J.Dg 
aaQ ciaj^ ' o34 
faaal€<i 0.36 4, 1,0 3«[X) ^ C»aO fj^O * 1.2& 
'I'lm sSc^ * oM 
fe^Ies ©•04 •. e»03B 3»7S * '0»31 C^Ql JK O«40 
regies 4,BB ^ ..•S^ 2.6D j - 0.4S 6,£7 ± 0*67 
ifri<»a^*iK|ft.'MwiWllWi1iniMIIWMIil» 'till ir.'litii 
hQd the Das2siaa VO1CE:K» of Um gliauS oociira^lx^ 6»66 s 
3ia laeiat votimu oi* tis© gtmul ta tliis ago gi?oiip tiias 
3»a6 ^ aX)^ C '^ipporidte t^blo 43)» -fliQ' a©il voliKa© to th© 
coE»i>oya all!3ta of aoyly ooos^ed fciaaSaa also vatfflec! mul 
gtiQsm«5 tlia lsrg€©t cel l volume 
vm U#g8 a: 10*^^ and tl*s aoim volisa© woa 0,?S x ^^^ ^- 1^*^ 
voluEio of thQ corpora allata ^id tlw Q®11 VOMUG of an intli-
vitiisal* aits eofiK'S^ uliatja T^oiuiJie aad o@ll volun^ o of tiio 
aew^ ©Eiergoa fQBialQs wore aigaifleaatJy Mchej? thari ttiose 
of aewS^ r «i0a?gal dale© CTiible G)» 
l i OQc dqgr ol'i f€S£i£il@© w'riioh wosf^  f©d following «a©»-
i»Qj:i8^ 5o botaiooi a.ai? 2E 1 0 ^ to 3«gB s l O ^ , tim mfigQ <5f 
vas'latloo bet^ ^oeti aaalloat w:xk lASQmt VQlwm oi' the gloM 
110^3 aai»r«mor tlian t ^ t of acwly @Ki#ffg«a tmatmim '^"^ raeaa 
vaiviu of glM^ wolxm^ of oio diajf oM f^mles f*^ S f:»co ocasff-
Serj6© ijtis aritix3©tiesii:^ louor tliaa that of aoway OD©^0<3 
fcDQlc^ but t'liij tlirroponoe ^ms 0t;atistloally Mal^lficimt 
(^blo 8 , Fig, 14) • 
»Mnwir-;i» iBJiiilWaiii!—BaFitia 
ige aad ^m. 
mmmtmumi*m\mMiti':mmm<il$hk iii'--^*a>wig&ag« »iiaiWiai"'*ff»wrWiiwi*F rwiaiifWM 
^3^Qii Of COrpOW folmiO of 0 0 ^ 0 1 ' ^ 39 I I VOilFJO of 
r /K »t--«»-TWW'iWH> ••aWMWt' 0i*m<t-^mMmK»mi<mttt immmim'-' irnrt^f- K ,^ —M^lt-iliaKiW.»WJ.i*-.WIHri»,nmW»IWK 
tjae cl?:C?' o ld 
fooalQ© 6.86 ^ 0#l>J 3«40 ^ O^ OG 5»IL2 ^ '-.•#4G 
2110 (lay o M 
femelee 5•29 ± 0. ' o ^ •96 * 0 .51 0^'i ±0.34 
'fliifo© day oH 
f ©Bales 4.^JS j ; C'.74 2 #63 * 0«59 5*23 • i . 2 1 
Four dasy o M 
f©EI©i(BS 4 . 6 3 4; 0 .59 2,42 ^ 0.14 6 .09 * 0 .34 
;v*W; ,-jga«fc.^*t.^J<IWlW<(|iiW*»a»:w^«^-<*rJi«)W'llKil<Wi^»-. -•.:imimr'»iKMiim'dm'm-i^mt^m»»m'*jm^m*'-mi'^ ^•k«'«>iM<w;ji|y,i>)KWB;'qBj4»K3ai»'*'*tJ^^ .nwmWiiiiniWWii^hi w w 
HJO o«aJli ^otxsm of th© eQi?po3K3 alMta. of sno as^ 
oM f<^ saaJb©©| C^KI |!PC© orao^oBe^j also wi?i©c! (A]^ p«aiiat5: 
mmm value of tiw 00%% volime of tbo oor^ ?OTa alli'ita of 
tl){iE}0 f«Hil«0 ^m Im& timt tliat of rmi^ ^^^oa tmmtMB^ 
the aiff©^©msQ mm ®%ati3tlie-Ql%* Snsi®a.ificjmt» 
of tlio aoi'poiro a lMta %mu mtwi^^d"^ lo^^s tlmn t^at -of fed 
foa^Xss* i^^ 'iy smi^utsi ^roi:^!!! HKIS mill' 3*@S % lO^ir^ onifi 
volismd i s also 'kMm t^mi tSmt of tibtci oc^ ppotm a i l a t a of f@^ 
f€@@X@@ of Bi^stVim £ ^ * lt}@ i^ ctng® of oo l i vo3;i£M» n ^ b@titf©^ 
4«3? » 1 0 ^ ^ to r)»64 X 1 0 ^ * Th& mmh&f of au6l@i laom a l io 
i ^ s t^ian in QHS© of th@ ooi^ t^oaee aXlata of f a ! t^mlm 
1!i}Ci oori}ox<Q ctXIata of tuo <3i^  oX<ti fonQlias %Meh ^levo 
fod froo 3@es*g0^o Itnrthos* S«3r< i^isod» fb@ m>2:uEiQ (^ t ^ glsmA 
$xt a i f f a r m t f€i0@2U^  varle<l XlttX<s aa oaapai*<iia to tim% of the 
^ooK^or febiaXaQ* *Bwt vmi^Q of voiriaticn of ^%asa^ vohmo %mB 
he^^m O."^ T. I d V to 3 ( ^ at i O ^ (apnaMte tab2& 46) • 
13te o e l i troioao mlm vai»lo(l b#tim«ti tl5« glaada of ^liffereat; 
fioalos of tfiis ago* Us© aosd^itEi OOJUL troltiao ^mB 7«10 se XO*^ 


cno 0 ^ olci fcDoles (Sablo 0>» 
VOllJDO o f QC^gO^u a l l t j t a SQiatJMEOU CS3u i l i CXJSt Of tfcia OSOOJ 
t!iQ i?QGCO of vtii»aati?23 !s "^oh^^Q ytiQ li'ctlQ &0 caBpsd?<xl to 
tJat of fed fa:aX©a o? tliis QG©* 'SIJG EIOGKJ valii© of tiaia 
(tablQ 05 -ip'pMiai:! t^ble 49J• i-iirthari tliw glaacl vol.t:Bo of 
ttmsQ mif«d fooalas yas aiso loss thmi tlmt of fey-o day oM 
fCK3 feraaloo* '•ouo^cap, ^me® xsm no siiaaifioaat dlffQroio® 
botwoea t&a i^ oem v l^"^^ of o«U volume oi' cotn^os^ allata of 
aie dic/ ^'-i two di^" atarvaa foaa'iea*, IMt tlis coll voSii::a of 
tlia stasvod fcsaltss Wi>iS si-s^itfiseatli?' icy^ c^^  tisi^ Itio CQU 
voiuDQ of tijo f©a foaalQo (Tabio 9 i^ 8 , Picu IB c- X4)« 
tliis age gKXsp was also ai astoffoaso m QiX'm^&ocl to trrsQt of 
t^ G i3<xfi ^atoQ D* tiio gteJ^i vo'i^ iaa was sig^ilfioisitlg' loss 
Umn Umt of ti;o da^ oM fdm^i^a* :ife5l%as»3^ , tlK* i30i«i gSacsd 
voto.iC' of tli© fojalas of this ago ijsta also B-l^iiiiMimt^ 
loss as e<x3pa^ €Kl to Umt of n©wj^  €o©?gecl fcaaalQ©* 
•0io?o was no a l ^ l f i c s i t atffereno© b©tstf©m «K)' 
eoll voltsao of ttm Q'ljm^ of tyo sod th^oo tia£?s oM f©nal©@» 
f'^iovort tij© uisl)0i? of mxiljoi 2A- tho claj^ of thoa* fcaaXes 
yas l^fs» I'ti^ tljQi? I^ G ooll ^oltxi© of throo aagrs oM fgDalQs 
tms s.lgnli'iQaatl^ loss aa otsporoa to tSiat of rj0t/l^ mmm^oA 
foKjles (tj « Si3&, P<^ 0S&)* 'ilio ooFpua allatus vo2sai3© of 
tli3P©@ «ic^s olfi fooa2j0s( Wifal f:^ oci tfejos^ ciiOG gotiomlly 
a©oraea®l as ccapor^tl to that of ttm f®a feesaXsa ^ tbo 
eoF*»®Dponaisie og©* TIs© gliiad voltiea© irarlecl froEi 1«79 x 1 0 ^ 
to 3»?5 2 1 0 ^ CAppmdi^ : tabla' 60)• 'fte lae^i imlxi© of tb© 
gliiod voltsao vna sic^ifiosntS;^ loss Uissi th£it of s t a rve 
f<£ml0S of tuo ^e^» ago os oo^porocl to timt <^ tlio foci foi^Xoe 
of th0 oo?i*08poQdi2ig &g«* Bio seao v@Zt£e of tho glseid volume 
of t£if0(1 tm^l&s mm significaQt3[2r loi/os*» !i:iio eol i votsms of 
tho ooi*pofa aliata of mifod feraalos ol«> aoQS*o&i3oa os ooopa^od 
to that of €9&. fen^Ios* In easo of fooaloo isifod fsfoca osie^ 
gaioo tilt) nosaa ooll voissae of tliroo da^ oM f eimless did aot 
aiffo^ sl^ifljoaatly fyoQ nmt of tsio S^ae^ s* i3ut tsm ocsraparod 
to th« ce l l voliE2o of aoy]^ ODCts»g@cl fermios timt of tlwoo da r^s 
stoivoci fcmiloo 9lc?iificmt2^ aoo^^saod ( t » S^ BOf P< 0«02)» 
'Hi© coll i?o2aio of the glagKi botyeoa fal QIKS yaf®<3 feeielaa of 
tlilo ago iadiOQtod 3%iifiomt fa l l C^&lo 8 ^^  0$ Fie* M a IS) , 
Tlie aoi*pU3 Qlletao vo2ss30 of foua? d ^ old fqE^olcs 














0 1 2 
AGE IN DAYS 
th® cel l irolyEse of th© glaai of foui' daj? oS4 tmntm unfed 
OD<»g0<! tmulm ( t « 3*53, P < 0«cm)« l\aptteQrt t ^ eo21 
vo2xBao of tim glmd of fmse &a^ stasfV@(S f^aaaX^ ii{|@ si@3l* 
tUmt^ Imm Wm nm% ^ fM fm&lm of t ^ ^ors^eapciidlng 
ago* 
aliatisa volupo of a&wly atit^ '^od f^ Esaios' yss 9igpifio<tot3sr 
higliar t^bm^ xim% of XMIV]^  ii^ esg'taa malm In i^ * IJ I^aiQl 
C^bXd 8)* i^ t2r^ H«?i %!idSf9 %^ i3 u t«ii}>aa£^ ^ of «ediietim In 
<!<:^*pmi ulmism voli«se foilovixig 4!m<irg@Qoa* 'Bsm%- vepe no 
of Uw emp2a aXlatta volsiai^  of ^tmst^ myi ieKot ^ oM feoaXos 
( t » 0«4&« ¥ y 0«10)| tli^ ?@ lias a£pUfi<^^t 4oos*eiiii0 la e<»Fpit8 
cXI^tm volmim of tlici f^iaalns of jr@3jatiY63sr oMoir Q|p f£«B 
tlic Qoon irolsiao of tlio n@ii3? mmp^6& tmsLlMm V2ah%Jb 8)* '.^ im 
iiba fm&lm vom vs^SoA tmm mefse^aoem <sospm allatiK VO2»M 
of th© f«xiQ2sii of the oM^? o ^ o l ^ sii&ifl/9aa^ daet^esad* 
the m&tm imltio of tl»3 e o ^ voSsj^ of Uw oo^ p^tis al2atUEa 
of Wm noirlsr cpo^ g^ed laalos &a& foooXoa ciM oot differ aignifi* 
c^tl^r ( t » 0*8If P > o«20)« Hotiovcvt a@ eosvoTod to iim neon 
oolX voSttio of tlio nm l^^ r o&}@2?go<l tmrn^jm Utat o€ twAlas of 
t l ^ oXdox* ago g@Qe].<aI3^  clooiraGiiao^  sigaifloisry^ C«aba£» 8}* 
cci sturvaticzi toUmt^Mg omc^^ooe^t^ timm ooil. imluoo of 
c 
«oi?ims QiiatuD haismm AiMmmt api gwxap aM m>% statia* 
ljioal32? naiy ( t «» 0.7, f > OOOi t » 0#OSt P > 0.10 ai^ 
t « 0«S7, P > oaojablo 0, ,lp|)mafe tab3«ii 40| 60 ©ad 61)* 
2t aaoisitec! to tli© f^ sot tlmt ;sta«iratiixi bed cfcasfeec! ©ffoot 
m, the v^ DluDo mo^ ^m 6<»31 volui^ a of oospug ciH^ t^^ t of 
f " 
v X f Z * iHhj''^-'^ liiki 
KMHwaanaaKiNMi 
i t y&u observe.; th^l; yl^ai fciiToe batches of og-g uoi'o laM 
tif:€- of £io;>osltics:i of fifi3t .^atok of oCt;^ » ^^g-iposlti.s of 
thix^^ tmteli of cc::s s*©rolj* oeeuffoa b£' feodisg 5;!':J • Doi.,ti'2i 
of oaoh or ci:o o;;i:i.{rs vjuaJ* i^ t Isg' focsliag liJ^^hos' ecuaeoti-
fc^ati-ms of c^eb aticai? tfeo eli^teos for li^ -^Iz^ e tho ti^l^d 
bstch ©f ^ g s pi'ogroasivoJ^ S^ -^ ei'Oosodl • Sisas lAgtiieticn of 
ICA:"' ccf^oeiteatid: of eaoli iisga.? wm aoK?; ©ffoctlve- fos" 
iDwor ctmelitestic:ris« IMs als© SiidSeate® tliat th@ latako 
of hii^hep <3t2iie<mt£«tl.di» of siicoro looi^a^oa l^o ogg ?ro(!tic-
tics'i* I t io oij^lcosl^ tin© tjo ajhaiiea! EMStabolie a©tivi^'« 
'•^iu Men %::• fn.?t^ .i.i» st3?mgtiiCsi0d ^r tho fcsdt t l ^ t s tarya! 
fc5ial©s r«sF02j? tICfposit t h t r l batch ©f G :^G0» ul^illtirl^*, tlic* 
i0!mlsQ lihl^h iisvo Siig-®.tocl csiiJgf \mt&s- also cl© not I'ref.itaBQtl^  
€3(Vlposit f£^ the ferii^ t lsQ. PiiFttMsr, oiritKSSitiaii oi' taio 
bate?!C« of occs i s soFo ctsni'SJ W fo^^inf 60\' oad ?•')' ociJ^tina 
of oseti sugej? tliga !|? tlse togesMc© of -fclioir 30^ ^ soititica* 
Out Ca3al.ciG £&! a i XCO;" solvation of oaoh BUQ^:^ FQ?©!^ 
loose tJilG cFiaiice. t t io al^o Intei^ostiiif: to PceoHl tl'iat 
%hQ fima'lQS Qithor '^ c^ -^ t an tap utitC)®' oj? cc^:iploto2y starved 
f^aci cooi?e<.«iec, clr-csot iiivo3Plab3i^  dO!0:;;2.t turn iMtches of 
ec.'gs, Qlt'i?>:jc^^ tlio fitioijcsr of %:;ge SB oaeh rxiteh i s sigiil» 
i t eqy bi- su;,:.,a3tcK,l tli©t basal Siotaboli^i lifcleh ©Kiatss 
M the atJStsico oi' faj^Ung la aiiiilt;s rr:c&^  also siiRpos t^ tJio 
pi'i^dttcti^m of c^ iijo to Q<mQ m':tm.tm 
'3K) P?. :ja3t uata i\jrtJ^ji* iadieete tijijt 1:|/ feoulog 
100 . iiclutlfxi of oaeb or thoro cucnro (Gl^eoDc, •.'r i^etos© 
and jsaa^^tiijar) trie to ta l ?iu'-bai' of 0!,-ir3 i a l ; was hijjhest 
In eociparistsi tc^  t .at yhlch uo^o oyipositod ' ^ f«2ael@3 kept 
t'iose fiOiilcG tiLiel: ucrw fad aa 100-; glyeoco so^^ti'ori la 
eaiipa^iscsi t© the; c^ :t(vs of i'ci!5aii!JE feci icsj supo ccticaitratim 
of othoi' s;i-,'cii's* Ixi ecatroat to th^s^ valuo^ th© fo-jol^ 
yiiicb \Ka?o bopt cR tap yatcia?' or ocnplotCfS^ starvcxl ifOB 
a;no^-:ncc lat.- ml^ ?- a £E!all pror^^srtiai of viable »X3» 2a 
tl)is oar icxt ia i i t vixi!^:} bs i;itar€!(Otia:; to noaticOf t ^ t 
ii.'S*osr'Oct.l:^ o of fccxllsig fsrjs/- suc'ai?» pfcnriiiliig tap iMtoE* OP 
OQ starvatiiXii Qdults a-iarj^ ri; inctou ot t^io ocoe ago la a l l 
Qmm* '^^ h^f)mt mJtQ^taQQ of stm^llitir In tlw oggs 
la ia "3^ tm^ulm i^iljoh yo^Q feci m. lo-^ ^tmmti*i^ti-:mB of 
tli«s.@ mm^'^^f <s«i bo simoomto«3 1 ^ a abort f a l l la aogaff 
r©miij»€Eaecit for tfee oOTsal produotiai of vJabS© 0£ss# 
This eaR ae^fc bo mi:^porto(2 1:^  a^^ o fast tSmt f<33Qiog tjliiolj 
lie?© p!?0^iaoa ai^ t»p ' ^ t®r or ©tar^p^a fi*cs2 «!D®2»g€ao®t 
l a id a 3ape© p®«SGatag0 of st«^4ie 0.G€S# 
a<l&im ^^3 4g£sii^ i laisd^ib i^ix^aM aaMteUa ^»^ jteeatee 
f^-t,.^t.^^;i^ff (iai»^»it0hiiiDVy iOOBI ifogtiiro mic^^^ for tli@ 
aw t l ^pamt ©f ^ g s » Purtl^i?! i ; * U^fc^a reeeoblss witfe 
4 * ffQg-Qtfop acMl £,« f y b ^ . ! ^ y i t b r ^ p t e t to kiQ^m&^d ogg 
prodtoctim OB lileher oaMcntnit lci is of giueois®* IS^ las t 
tyo Bpmim w^^ given m3y 6 | 2£ cja€ 40:* gltaoos© m^tima 
aod tl>«i oastlmjD EXUDbop of eggo t^ <^^ 0 lcii4 1^ tim^Q tms&lm 
wlileli i«^ ?© i^ sd ca !iii;lj©0t oc365e«iiti?©tiai» Oiitf the ftogs 
d ^ p o i i t ^ ^ th@ s ta r i r ^ tm^lm of .^ .gg^^ o? thosa i9& <m 
ea^iS©t® t£i®iir awe io^oa t * l a th is 2?€opeot| f\{^ rg1i&8 ^iffcsfs 
^^^'^ «i« iJLIiH3SL 'ibic;1^| eifgti in nix^v^ o€i)clitioa| Ic^ viab36 
As r«^aM0 t&® K»30 of sisgars aa fomiaSit^ ©oa f ^ p t i l i t y 
i i» U J i t t <aiffoi?s f3?<xn d i f f © 3 ^ t spmioB oS ^ s^mA& mtmsU^ 
1934) I ^rtitch «lo loot regulif© «3y sugsi* fo r 0i:::g p?oauatiaa and 
1/ 
fmmlm d iffer twm ^* ial^Qiyiia* ^» SiMsSi2»M ^'^ « • 8iiay.ig.aa 
i^ t^e j?^::ect that ia tho fotser soocioo dginfelrii^ yetos? 
jj-icoe ia aot an ix:portcMit faetcs* for aortial ogg Itisy'lae aM 
foeimdits/ is abc'Ut iiQlvol i f tlic .^' ar© ta^^tvotl of dffliikiJig 
yeti^» Furtlica!', tl:iasu sp«Dei*s of ^^Mlm^£^ Qotti Q^G uot a t 
a l l al'f'*'fctkKi Ijf, siKt^watim tocjeauao t!.:.o orobiih aiid materatloti 
of o;;gi; i£5 oa;;piot;tK2 4urta(j tiiu pupal ctago. .Alooot t3i«» 
:i.L i^i:i| ua-'tviote stas^aticm of ricsi:^ coor-G^^ saotlis of i^ * ^;ltif^ 
til is fiirtlisr £m|3pciyts t lmt, liii th i s apycioa, ^rcn^xMi a£^ 
SQtustjticfi ot* \i:v«.; Qi^gQ ,to riot cca:3pIotoci bofo^o tiio <j©<33?gaic«# 
t ica of tliG «gg0 .tei thG Siaaglaal l l fc» 
I t m^ be a-a^sijostecl ti:iat DQ^O upocxoo of I>Qi)iclopt€»i?ii 
oarc«i£2l3y tnoso of tio'tiw o;:cti.Id bo stJiQetoi i'm? cuob lmr©sti» 
clK^^ ii:os 'ootfc "in fcae-voait?/ €«1 fosijillt^?.. 'i3te optlDiJD tc3Di:.!0« 
raturo for U'lmQ mtl^X%? I s 27*^ -, • a t vhloh imjority e^ 
fGoaloo Ico" •t^Qo batches of ec^ its ana UIQ maw^ VQIUO of '^je 
e ••• 
t o t a l B'i23l3®i» Of OQgB laid i s o.a:.fc!ra. .'.2t!-i)JX3gh ©t S4^C 
thcap© is Qigriiftomt pcxSiiotlcti lii. tli-o atsiibor of oggs laM» 
iiilTopeot* LXit tlm fi©o of toapera'Ciapo tojo 2V®C Qauacjs 
P^)gi*©SQive aid sicjilficaat dt^yeas® la tlJo naabos- of 
ovipositoci ©ess* £^ y^i-l as la tlic i>©3?0aitago of egg 
liatehing pi^cvldoS tbe ^olatWo !iffialui% is oaiot^i t ly 
*?t:>4.)0 • I t i£j alao eloai' tlmt a t 36*-*;~: aatotcria-^^eo of 
i** r^fkTfM^H i^ nast'-otl^ '^ affectcxi* Altlioagh oorac? tK^m'hm Ic^ 
oggSf tiieso eggs ai»e aost3y ustoblo to Imtelu I t Is fm?tlj©i» 
©l)taliiai ^^mi tai©i3e' laot-bs ai?Q aalataiaoti a t 33^; coRi ?0*CX)„ ^ 
i^ uli itivo Iiyraldit^» AIKJ foo f^flciltsy caad f e r t i l i t y of ^ . lUSfflB* 
thea?M'o2?W| oecaitj in al^-iost nol^ml ws^Aiar botyecia 04^0 to 
t© 30®c and In tlils i?€J0!5oet tii is moth i s iliio otiwi? lascots 
ma^c ?.oi^ i':*opt<ma .,-iif-^ i'¥^ i^ *a^  ^alm^cx^lp CuOi^ls» 1933), 
CPristaViio cad i.>Q^H\^mf 1972 )t ti^ io ODtliio© taipoi'atuffo 
tfM focjidltvf ma fQj?t,ill^ i s Q03tJ^ belot; 30*^ (;* ,•11 thooe 
motfej ore r3oat2^ nocutiURiel cusid ao:;jO out J£i tlic aitiht y;i6Q 
tlie UuT'pe:-aturc of tl>e m^l^c£^.(mt i s lot?ci? ttu«i tJiot of t t e ' 
(. 
day la til© troi,:,i<sal mm of ttM yorM %/f-i^ © Uimfi spocios 
&t0 fomcU |^ « '^^ism. igi also a uo8^i»mX Juii^ oot ai^ tli©l:e 
aatsui^'i apf?«»if«i3Q tc3imf«i9 Um oaa of maE»©3? taonsoon or to 
€^r3^ autom poFic^ $ii the field 1© in iKsocopcUriC© iritli 
ti!j@is* c t^jtetici tcot^ ^^^^J^^e r^^ir^miXit for feouiKiity aad 
fortillts? as ttjc p.rc^£-»t iSist^  also oc«fifEJ tMs aspeet of 
t&rtili^/' oS k_$ MtmjKi oomii^ i^itfeia aa^ r2?o^  I'sa j^e of toapcj* 
lit 27®C» flids obMsf^atiosi ftei^ios* socmRts foj? Umis? 
^m.Baml mLttm^sk in tlia aivlyc€:£3mt and egg SjayliJ^  ai the 
fj*co ^so a tool: of !KJ®C| Ijtt 8t3Gl5 a®tod fccmlQs ©gg p^cxJwtlQB 
md G^positica 'taa higher t^^si that of f oaaJUus p®9i«0a ©t 
SO^ C figid piiirai uitgi m&X^ abtalacscl fs'oi a stoek ©f SO c^* 
Ifc io possibltj thBt ttio pr<»fectioa oad oaUupaticn of ee.^ 
tms' tai£0 piee© sore sle^ly In foaalea a t louci? t<3npo2?auia?G 
t^ is© in ff33ai.o© tmiali mm im&i at 30%, l^ i^^ h-e^ at t!a© 
In t^ p2?©»2Kaglnal stage of Uio tiwrnlLm laigljt b© ftwcjusa&l© 
fgjo'ier fo.f hi£j!iciff pj?oaiiQticii of 0eg£J» <Ji th© othce tmM^ the 
p*'-
©ggs] MM ^/ if^Mlm -afiSfih •wmG 'arofi at ao^C mid vAta^ 
of ImtefiSnif* ai is such ^.ga affo 6oa@Ml.2y ssms fert i le 
m:i& I t zaa^ ' bo cM© to l^aprfgsastica of eo^e active spssia® tj^  
tlio solos teed at 3 . % t^Mi ttic wmlm eif scPc otoeic* 
tljot^ cafoi'^ t fJ?a:i t ^ piroeccit <la<^  ai ^» j^ tauff^  i t rjaj? be 
oaicXwJQfi tlifjt altl'tou^h Qgg prociueticai m^'- occur In fcxalc© 
0t SO*'"G, ImtseliiBg i?at© la tlie ©csa c^ tliese f^isales cas^  bo 
hli:o0r -slue t© aoTi? aotiv^ fortiXlJSatijm lar th© smliK of 
iiisiier perc«2tag€ of hatohSag Itx tii# ©ggs of tm&lm$ of 
low tts:.ptJi^ -j;uro (1^^%) stoefe as ooci.>ii?0£l to 1^ 0 fsoalse of 
high te::5po. afcuffo (3tD°C>t rMisf bOf 'L*ue to ocm& j&tisulatlog 
fsovOf til ©eg viability liim. ttia ae^;!^ Qo«3?god ta:mXm of 
foisas? set©goiy aro- ts^mmtm^aci to |j|gl!iw t€Bpo?Qtui»o i«e« 
ST^ Q c^ tiTlrig ciimlt IIX#« j^is feior«»s© to tho tcoporatsiro 
taafiT «il-»ae'© -tlw •stability of ttio @gc^  Mliicli pay aot bo 
possil>.lG yli<» ttiQ f«iala3 <K^ ?g@t! tmm a stocM. l^ ^ t^ at Islgli 
t«i3o©tramrc md ti»L:2isf€jr3NK3 to loam? t(m4^mt*^twt& (27°c) 
Qftios* coerf a3C0» I t is fus^ tliOsr poeaibXe Umt uhm tti© loiiyaa. 
an-*:'* pupal cfeigcse e«*a oalatatootl a t 30%, altisoagh c^g pi?odtMS-
ti'.f5 2a f«iM3LGD JU; !ilii;h6i» tfeo vlsbii!.!^' of tMo O P ^ ncis? bo 
f'ociijoocl OS eau.area to tSii) m^Q of fcnaass eci©i?eing fi*QD 
larvo,! OE' ptipol atcjcli* ©f 30% • AS oanparoQ to i^^aUiM 
igiimiella (:1oifrlS| 3LD33 lia*^  !toic!»t2dJmsy|i 1936), in ^* p<y^ »*a. 
i. ^' 
miilm iTcic«g;l!:ig t9<T a itoefe of 30^.: mid allowcrJ to Dst© §t 
3?<^ uiU. tbQ ^atmlMs ^ mmgiiiQ tmm a stoefe of 'J?^:', cJo not 
indicaw atc^ilitir boQcriiso ima@^ ^o pm&mt oiKJiiiasttmcea 
hateliliag fxatxjcnt^o i s tior© la caDpss»i©cs3 to tho F@^ ?^s©e2 
ce the basis ot th© p3?<»«sit 4eta ^^ j^rP^^ S&mLlm 
30*^ c* noi?c«?cs?, tlM5 eooi^lot© abseil© of of hatchiag In Uw 
lU'ig oaariemj© SsKliest^o tl:m~ th& sale© ssi^ b-aeas© 0S3Ejplet^ 3y 
ste£»ile a t this t«p©2?attii^> sltfeewgh seise f t^ t l l i l ^ i s 
s t i l l p^cumt M th4S- inala at 33*^ C» 
bQ!is\?iow of ^ I t o s a at 2^i:i eafi O^^ i^O,^ ; rolatiiro tsmSA'lt^* 
m illsisiacitiai of lOO foot oand2.€@ for 0 !»ai?K durlBg evt^ 
34 hairs ©stasi^  ©m?3iit^  tiattog sMsutei l^ i lx)tti Qm.fm l^^m. 
illifflJUmtlai fiOf XS-l ££jil 24 !iCPJira« Ua tlKS- lust GcaitimM 
p2M)tope2?iG*i csattat? stl^ilus mm oof^ do3^od» ilie duratlcii 
or aetiae Gi^ pc^ ers to be roeliisoa «1'.J©S» Isjjgtai^ pijotonortod, 
as oeoei j^f2«£i asijl^ «j®j?gcxl pa.irs fiorc nEKio? il3.yoli,ieti«m 
for 3L0 oafi IM iicujs"©* iloi^ WGei \ii6a pliotof^ -wicsd Is rocfeoec! 
Qottoc t tee is 1l4iif*tl3y» :AitlK3ug!i stjktmlas for cat.tog a^te 
aftoi* 04 luTvirs fallouiag aQi3$igv«c«f la riois^ s uithw ^liyaighoiit 
V ?! 
i© Xaigost in the M t t « csfidltirji, Biorefor©! ©cuttoooeii 
p^iotoperioci lu Uio emae &i staptmt s i t ing tiao (30 mismtm 
to cm tia«ffi)# -fhe eoaplat© plx^-jorioi i s a faetor for 
ifOfiuoticm In egg l^-iJif: as wmtl as poo^ Mteri4ag» biKsaus® 
ia t!iiL5 ooiicllti'^ oi12a#j? pi'o^icticfi of eggs Jias suffered e* 
tl'iercf Is s^aie lahibltlvii to @Bi cIc^Kssitlcm* I'oos* 3?«it© of 
liatehirig in the ovlpositeil ©egs i^ t^mulm of eaiitia«j»s3y 
IXltralaat^d, i^siim r^sg b© «|y« to I@8© potent sp*^RMtio 
aat^Pial pft>iu0«i ill the* mmlm «!•! l3|>«*«^at®a iJito the 
fe^icles* I t i0 tm% ptmnih^ that tl5© sliojptest satljig ticT® 
ea oeooi'p ia ce^splot© llXimimttiin ms&' lesd to $mimiplete 
i^sprim^mtitm* ffi«^ @foF©| tlitsj factors f^ j^ eaeot la Um Isprug* 
aat lm f2Qteaplfil Csp'onaatoso© mc\ ap^xm&tijs fluid) of tlJ« 
a o l ^ a^e imablc to ©ffoct aofoml stls'Jliis foff ©cjg d©positim 
as well as to ©ffeotivolfir fortilis© tli© c^8» It is waJl 
inowa ^ ft^iDy specieB^ of Sjasoets < ^ t iaproi?totiaQ i s aa 
tepoft^Bt fsjotw l3B wipoeitieii «cl slso In f ^ t i l l s i ag tlsa 
©gis (i.%i;;I©8iionfet 3^973)• Sms t&8 shortest satSag tl^ a© la 
Um e«mtl»uoas3y ilitJBiaatcsti ^^ 5slj?s m^ eSLso aeeoimt f^ low«mt 
liatelJteg |)0i*o0itag© to tlio ^ g s of f«»l®s of this eet^osy. 
Sio pcilr© k<^ ;'t @ltb0r in the plKitopag-io;:] of 8 oif IS 
l-sours par :M hcmra gofUMmllj? tov© sasoh wsf'iaticm of ©atJag 
tjtod ¥^4;eh tsm test bcrt^ easi 30 oimitos to 4 feQtii2*0# !It«sr©fO£^ i 
lapve^mtlcfi tsm t»i eoc3|.)X@t@ eir incocapX t^o In diff @i?@nt p&tea 
m ca:?par@a to th© possiMHIar of K)«>S toscnpXote Jiap?®B?iatlm 
in f<jcial0s Of tli«5 pairs l:q;->t la ocsvwliraous illimlnQtiOR^ 
0 
JUarliig is hi^ lKJi? U&i ta^at of ecfita?oa (ootnploto darianess) 
aaci aXs© la ocisfy,'^ ®:! to timt of etrnttotjaiul^ lllwatoatoi 
pisir3» ifais I t is |>ooeiv>ie ttmt as oa,^ i>affoO to ca::;;)iot© 
'oars-aosSf 12 hc^^m ;,5laotopoFiod raa^ ?' 15# opttoio fos? egg 3 « r ^ « 
©ffectlvo 2ii the feet Hits?* of oggs os easpsu?^ to ca^pl^t© 
daa^ t aoriditicjQ ^ilob ®K><3<^ ®^ ^ ' ^ ©ptlami eonciitiaa for 
irottoi ©1^  ©c&ipieto :tepi»^iatis!a| bcso-aiis© iifi i^@ let ter 
eei-iditieii liatah'ing p«;^ »cmtago of tlri^ ^ eggg is t^ »e lii|»h<33t« 
aiyrofo-r©, CSS tlic txtsis of th*,.- ps?<»mt s»Qsult| tli© aoctimifil 
19611» octstiruicma iliisijiaaticii prmmtmd tmtim ^^^ if©!2i33oa 
^ii h^fing of &g0i w J^leh if€e?o iofot^ilo to eaapai'lacsi to ^bQ 
^gfi oi immXQQ Sn o<»apl©t© dairtoQis©* The cotHim ootli, 
ac3etivii:sial iosoetf Hfce ^« ||%OT ^ii'f«a^ ^txs tlia latt<a? 
Is tlio i?oap©ct tisat iiijlit i s iiiot « 9 « i t l a l In tfiia 3poQi@a 
for os-ipositicB* ,%© ecxapar®^ to tbe noctesml l^pidojit^a 
fos^ til© botii t&oxm^dtt^ ami fosrtill^* 
llM? fm^lm of ?nat€cl c<y!xplm ctoBasl3^ dtsoosit tttf^e 
'imtohQD of eggs wttfi intervals of 10 to 16 hairs at S^C 
and ?;.:*00:1^  relatitre Insaifilt^* Tho flpst !«teh of ^ g s lo 
claposit^i £ift«^ -^ htms^ tQilowixiu tlte <ad of t t e smtMe 
et tho ps-osciiu scistK-ilo^i eoiiiiticfia. Ifesssn <g| |y,» (1D60) 
iayiiic of <ac;gs to abcmt BiH ^ m%^ tmi&lim in Um s^ao Eight 
Ixi yliieh ocit-iiig «seeus»r©(l« tn 'j'M%f& Pr^^^^^. i-Mvin and 
aas^ines?, IDCQ) imm^Q Is ^ Sal^pval of S to 3 d^s foy 
app^oc^iiiblo %ii.m tog ^:mt'mmi mt^tm^ mi-i tlm Gc«ji:...axe®iviit of 
ovlpo^'ltim ssid. I t is 6i eoa r^JxicSiis j^^ i^ esKS© to suggest ISs© 
yole of U'ipri^mtimi mii Urn Mpi^o&sstt^l £3©toriiiI la tl3© 
natisig miy g v©i3^  airall nasibe? of ©ggs aro laid W ioolatofi 
£<^3l©s as eoEsnai^l to rmt^ fmales* I t i s VGS^' llkseSy tijst 
S'r-ti3R,5Cjtie f luM frnts seme sttmlating faeter Is the iMtur^tlea 
of ^g!j IR 4« l i l i a * "^ s^u© in tills ipee2,os raaturatisB ©f 
QOgs is d©^ :?<^ s3GRt ti^ >s© fepregnotlso as oasarv^d ia g ^ ^ 
SmmS^ (ilorris^y 101:4)9 ^iilgSia. tig^l«3Us (CMMaabo ml 
^.^galito MsAate (non^is, 1933), muMm, ^^ ..^s^mUA 
n;) 
mmh^ of sggs f^mi tho malSssa tm-^nljmf Imt cwlijosltlt:© 
O0em,*s?oia Ja the clelii^ 'sw} asrEior ae iioH as la laoro t^ sa^ i 
f'urtljiiS'f lasDsted iwrn'om v^^^in^} IBS^M mMi^ of octijs iJ3 
fc:j@ir o v a r i i * '?liose faets are i*»artdb®r t^rldeae© to m3C'4,!©st 
fills pJjeiicJoaiaEi hsm ulm Imm JKpD^tit^ la H^agg t|a^ffi^t^l^ 
(Gka«irf 3.^2.3), I^£IGS^1.^  ^Hf^ ffllB C?1aGfc39ri»eii, liS53>» 
rtfteMisfte isg^ mdisiita iQ^eUftnm i»a ^^ aiibcsr^  1942), fOTjOTHrr 
<DoX@©| iOf^i )a«rs6?, 1966, 1967 mtl Vmtt ima f^ a^ eg?, 1 9 ^ ) , 
aaaJHasSBa C^^oseo ©t ali», IOTX), ali^lfia y&mll i^2i^a IW^yfil 
(looato aaad PSmkomki^ 1078)» ^ .Mteaai ^tefflriBPte1ia& 
factor to ©tl^3a2iis ovipos3.t2^«i la aoiaa Leplslopteffe sueh &s 
1061 i , iiagja toft^Lgmn (*.wid ma oa^saei*, 1962) «id .^adas 
^ u l t o a i^mum^ ^ t g |* , 1 0 ^ ) • /ill t^ ^ s^© lapMopt«iKiii«i #p©oiQs 
m immiSM MiaiMflfli .lysMtigla iMim^ «>^ iMaJnai tiiatel 
(M^cloaiiiii 1931), Cliff©r tstm ^g'^ tipii i^^^^^i^ iBm& and f>oli:}M, 
0 '> 
IDG8) yhieh cloGc not ariuir® EmtSat; for- ovipooitsim-i alQioagfe 
^giB^iyuai ^isOl^iysi^t JteiaMfe sisii^ s^ im ^ ^ «iisaJim gfetoitM, 
lievci fully ripe i^ jgs at t!i^ ilraa of a:^^csiiO0» ^ i^p i^'osNSi 
ti g^m Xy^W^ ovipositicn of tlisrc^ batcli@a of ©-jc® W 
mat0i faaal®© is a corns<Sf;:iiaio# of a siJ-igS.© aatSjic; which ney 
| ^ 0 e and t-'lyasiiits C19?3) 3ii ttso sjsso spoe-i©£i s^fori'Od 
aetiiro a«itM/- this^ ialg&t rift«* aMsii©o©0» 2t oppoofs tiaat 
ovuXatocl. I t pSi^ feQj^ s po.jois'es to fo^tiliao a g^ taup of oggs 
a t a tia© fci tl^ ie cvldwst «^ :.; tsliirf aiacji»f^e of ap^ t^su-tosoa 
frots ^ae s^yimmiUimm cia^ r sot be* ccatiniicai^* Porfctioff tlia 
t ld i mac; aot i>*a naS:itala©;2 la o spooiQG vlilch Ima oc^plotelj/ 
rlpo ^iis st tti© tiao of ii©ai^«i®0t ftsis ^*. }^^^^i fmml&s 
tipp<(Xi^ to tmVQ ;(iartir:lj^' I'satiufc ovaries at tha titeo of 
yngble to ^€)mlm;' miki imtoli» '3'iCH?©foi?C| otiah e^ga war© 
&• M^SSk ^ ^ '^^  efc:p3^ a pIlTsi^ JiJl oositiaot befereon tti© feio 
0@x©s o^i» i t aoos not ai2y iapart ais^ .^©cl'iffiiiesl at-feulif 
Uit i t is a, pKJCQss la uitiQh milm kvcr^smt^ s:jQmmt%i& 
fluid iXi Itoe: f«®isX©sj mi^i Mimmn a^ © a©e«*»iii^ for f e r t iH-
latioii of til© ^£!S» "i^^ miiKmltlai of fert i le «^gs Iw 
mmh m3fl%m^ t!i;*i t i» nmf^^^QmB^Mi^ oi ovipositiea sruge«©t 
tiwt mo© laal© Ifiiip^ ^^ gQist© tfc^ da? diselms^e Ui -^MJ fgm®jl®| 
1^}# ^ttwri^I is gitec'^ witil all. tiiM mimim& of ^ggs ure 
•^ M^a@t% i,^Ii|ii^il^ iilo?sl@| iOCB^  m»l •-a?t»a.tt tliHtHIJtti 
(v-^lof£ ^ gj^i ions), tfei# tsiE«t€?a rcKii®8 go^irellj? Mta 
«gpi whlcli y ^ e ^^t ^l^S^e asii tlld not i€Vo3op» 
total voi^ aao m^:i Wm e©ll -vollxi©© of ^© oo^pue 
ellatiM of u&^l^ a:s0]?t*t3i fioal@@ of ^» MSMSSk ^^^ si^ifloiiot3y 
Uigl^it' ti^ iari ^mt o£ amit^' <B9S?g*4 esl©s« 1M^ i^i^ ©si)hisQ 
m®!'© ©alia ar4*:i h24:!Mjr rjtaatits? of «©o*®tef5r E84t©i*ial both 
in ^tsts a^^ i lJitfQ«^©llul£jr speoes of ttio glao^* 'ill© iimiift&> 
t^mt dom^mm^ 'MiMsM voli£i# md &@il '^ olosi^ of t ^ mr^mi 
&llatys of feci f««jiil^ foilowlne ^mc^ xSKJi* Is s ta t i is t ical^ 
si^iiflc^it* ftiia t»fid riugo^ts gs«f:ii^i. a@oi^@i^@ in iM^ 
s#ef@t0':;y @eti¥itir of tiio ^%m4* V^s^^i^j^f gl^Ftratlm of the 
ft. 
fmtMlm followMig &m^m&& emmm ff^-mti€n both In 
vo3m# &M e&H 'VQ'kmii of tijo ©ospiis ©lliatEEi as ecatsparoc! 
to ta«t ©f fea f€mlo& of l ^ eoE^cepctjaiag lag©* mis 
In tiia fOil tmrnl^^ flsm i t oi^ bo iafmmt^ timt t t e 
coiims alia-ts© Q€ th« f©^ fa»I«© s^»®t« satcr lal in fod 
cctoditloi iglfeiauijh s©er®toi^ a«>tivlt|? i s r^iatlv©'!^ pooj? to 
oMw f<iE3iil4s« l i s^vtat^i sp9ei@@ of Ir^s^ots tliQ voJl2sa@ 
^^1 c:4»il T^olsmci of t^e 00'Vf:i2£i alMtua hm h&m tftkgii m a 
Ojfitsrim to laOicste tb^ st^eretos^ aetivitir of t£ie gXmd* 
Fiirtliori ftxialiie Imv^ ^ las^ss* e c ^ i s %lMtUB tbsn 1^ Eia.i«s 
^ •^ '^ l^  Ifiilrilllifto (l:l@ii3t»3@» 3MS| Pttxi^^Mme^ 1948) t 
;^ f[|ab t^j| (Is^'ari 1966 )• 
of tli@ eori>us ailatim of U%^ fad faMl^^ fo-Uo%^g @a®x^ t^ »9 
aiw also his'tolcisSeiill^ ^tmetem^m &B rmeof^ th& seeretotsr 
ac t l - ^ i t ^ of ^M> gl£l&c!| i t i@ f:3fiHF@ ap|>irt3eicil>30 in t^Kt g l ^ l ^ 
^Mmf age* 11^ @@er0to.iy e^Hs of tlie eor^^a SkiSatam in 
ll« If^ i^ r""^  fcemies hm% tmm ii«i&tifi©a c^ i ^ l^e mm& e»iterS& 
33 tj0<^ li^ Hi^&lMmmst!^ Ci@36)f r%£a«r (1940)^ Pais} (3.0«0)« 
i ^ov (1960) I ii3ge3iQS)im (1367)» iHglmm ClsaB)t St^immmn (196S)| 
i-cimmfm' mA vm iMmmk (iCiea) m^ nitmiimBhi (19<^)» ftmr^^ejmt 
("« i 
aot eooplotoJ^ sict'-ufotl &t the Un^ of mimgm/&m haa beon 
stnietujpee o£' t^ @ oimrioli® «ii \i«li est lir i^ @ec»?«ilQg th@ sim 
ei^£^m in SO aoriolJ^ ujfiFmgad ooe^tm $n tho iiiiiGal, pftrt 
pmrt of oiK^ ti cnm l^oXii tM& chm^m In liistol^isr arid BIM® of 
ooos t^os are ^ot as sigr^if ioss^t ®s Iri th© a i^.-lesl psrtf »ltSm;igh 
the vitollcurlt® €»f &&fih o^a?.ioX0 is- Quit© long ms^ gmimmllis^ 
pmBmmB 2&0 to 300 @gg e^^^^r^* Th^^ o^s^rirDtlcKi m tlid 
f i r s t fift^ oo@yt@@ of tti© nploal. ifsgim ^omfinoSxm'^ prme 
nm% ^ 'ol& dop^i^itl^m Mia rj^toraticm of tti& 000 t^@s is m>t 
eoBipl«t® l)®fo«© €C5©ff€«a©® of til© fmmtjm% 1M® eaa b© 
3iipi:orti3a l]|r t!3© Mstsologieai ©tBor^etims of the fofssi^ttB 
of a©%r3^  €)ES€s:'g€^  f€rm!iw as ^©11 as t ^ t of m@ €ay oM 
fmoilm t^iaii stllX have th& MSf^m^itSBtlm. of yoisag ooo^tod 
im^ tfe© imi?9© o©llf# ^afft!s«| in y«ffl£ famlss ^le yell 
€iff©!rcisti©to3 tms^Q e©ll® Irs t l ^ apleal e ^ Ci-^ribors of tbs 
irito3.l&ritm m<i 1^is> gr^eiiml doospoaso 1^ 8i«o cii^ d ultls^teSs^ 
dlsapposyiseie^ $x\ Wst b&tUm of Urn vltoXlarice oo|)lmsl«oo i^% 
jrolfe a^iH^iUcjri la ooey t « ti^ see occur la th& post es^sf @3e© 
pOfioS of ti* l^SiSSk twml^m* I t i s GISO olaap fsfoe t ^ 
Iiiatolasicul am oise olij^igoo of t^io les t tee e ^ 
biiVG !>€«g"i 0a:|:ilotou hi tlio lc4;o:s^  oocytes* beforo tbo Qr:m>* 
Iti^n'O-ioro, in ^» l^^aSif ^'^' s<S(safQtaty act ivi ty 
of tfeu eoypora ©llata in thfi aei/ly tascffl^ Q?! imd mto dc^ oM 
afid ©Qtssratioai cQpG0isil3^ syQlatod \iitli both yo2.k ^c|:?osi-
E^tiifoi © f^suries a t tkm t-kiQ of c®@i^ <iie©» /itl'iough 
*i» ^ ^ ^ ^ i s sbx'rt l ive^ la eastvariseEi, to Uit^orfMes sad 
Qa>^ E3«>t^ i3t i t coripXotoa o^^ytJi tm^-i maU^smtlaa of ogj^ 
c«i3^ tn tlic post eeo^coe© p(3?io;l i;::le!i i§ ecsts^lla3 tj^ r 
t!-io activity' o^ " ti^-j coi?|;?.o^ ol la ta in ttio pscsjoaeo of 
tmaeiJiai fooQJnc* Sic t^ s^ oBent obsosvc^tloo 011 j^* ^ttspa 
ft^tlior eaifir--s till) mtom..:\..la^ la *iS^Sl4^ffil UtrteRltti 
Oilbortt IX*?!) to u':ich eorr^ia alicit ts act ivi ty :ii tho 
aSult Is ODocfitiol for qjc safeiE'f-ti^i* Xt in cacs of t!ie 
!300d 3a tho amts^el of t'.-is poljrphagcms spociv:S# lloum^^f 
the offoct of i^leh ta3pv:S'otti?Q iji'ilch eai©<B stos ' l l l ty of 
(\ w 
m&lm and csvipoaiticti of aterila ©egs say bo usef\2l aspects 
te^ fiascos* cjj^pcirlatuts imd utilisatlcsa of tkio preesBt 
data In tli© tep-ortooat®! contifoi ©f |4« UMXSL* 
(\ ^ 
IX. g i n I! ^ UI 
Xm She «rf«e% of the IngoBtion of var^ssis ocuoiatnitims of 
glxisosei fiKifitc^ey esEi0«0u@ii» mul d i a t l l l M t j t t ^ as ve i l 
«9 sti irvatim free o^efgcnd® tios o^^r^eS m foeiiMltQr 
IKKI f i r t i l i U ^ of g* i^t f f^ at 30*^^ 1 c laid 7 0 - ^ peireoit 
2* Bxrriiml. of adtilta m-omMt:^ tmmlm mm tt&:9mm&^ 
4« Hie InioatiQci of l^ uadroS p^^mt ocQOQEi%«»ticn i ^ «toli 
sugar ^U90S smrliaw tgg p rod^ t io i * 
@« tdiaiiisef tab© i;9^><^»tag€ of tialsshsaig wm UUQ his!2«»t tn 
tbm^ «gg3 iilil^li tii^o la id W l^ dBA]L«Ei Isig08tl!3t ItOO,^  
OCBOmtS t^iOQ Of 000!) Stigat* 
pi*tai»st£Gii of msm as ve i l as fo? his!i«8t peromtago of 
Ijatshtng t&Q^ dlmiSaar eooomtaifatleEi of otisor imga^s* 
7« OKI starvatim fKxa aeso£*B€tiQOt t ^ «el)ar of oggs laM ms 
aijpiiflasmtl^ laso aod al^ioat mwkl to timt ^iiloii ima 
10 
^igur or ^mt cm tap w@t^ « 
S» aitehing ot t^e 0^3$ of starve tmmlm m v#ll ft$ tho«e 
0» ixfeet ©r 9t% 2?«t 30^ 300 aM ae^s tMe oJss^ v^ua €» 
highest t^ bm itM) immMB m^ tb»Sjf mm V^Q im>t «% 
f@m£3ai% &ad fort iUt ir f ana st ^3% ^l^hlag aM sot 
12« ^im f«@al«s of ^v. m& mlm of 3D^ i^ @r« allonea to 
!Mt« a t 27^o, ttt© ^ g pirdSoetioi i s^ mipmiUxxk itm 
higliMr «d ec^ pt3i$t»d to Wm eatUig f o^loe of 0D% flml 
oalus of 30%* m% f«rt iUt^ if«8 Mgl^r in tst® «g@ CST 
f «B»I«e t^ t-iiah mam imint&.Sn&& a t ^O C^ md Isarod cit i f ^ 
with 1 ^ m&lm dbtmSxmdt fwa s^^c* 
tm %2 hOQ^a POP tn hm^m M thQ light lat^nsitr c^ 100 
fooft eaaaioo ®t ll?®<^  ©ad R^><60 p^pooat rolati-r© tealtltir* 
io: 
€ggs of tm&lm lE»pt In total d£t;ri^ Ei«es tbm $n tti08# of 
10* k^m tli9 mml:^ mmm^ P«ii»» %im9 trnprn^A to %M» l l i^t 
Vtmm btkt&hm of i^gs At @?^ c aoi ?o«i@D p^rassit ^elAtlvo 
biKiMit^* v^tmrnSf mmtm trnxmlm mmtisf ofipo«l.%al 
t^xat botelios of ogga Sa qtiSokftr miooeseian Mitt 1^ satod 
X7« ^ t o a firanljMi laid slifiifloiuatlsr 3«ir$t» Qiii^ !«t of oggs 
tSjisi tiK»%od fota^ lAS «ift tim H&t^m if@taliioa a la»g« 
atssbtF of oggt In tti# po«ti03Pior |)©i?t of t^ '.« ovQ9io3«« 
b@tohod i^«ip<»»| tlMn® of t«mst«d tmmlm 414 not Mtoh 
19* mie oivsvlolQ» of i4* | |T^¥^. ^ ^ i;:^ 3$^ ^P0rMs m^ HM 
antwios* egg oltin'ais^ »^  imt® Qlmvlt^ liftsto aai^oo oel l j 
^M&h mm 9 t^ 6 la mM^x>* 
go* JB I^WI^ «@#rg«a f^oalon fQiirlgr Iftigo oiursber of ie%t«fiot 
oe^to@ wmaM Smmtm^ md tb» t^mmmixm 9%%iX t^mm tim 
1 0 ; ? 
^$St&imi^mt&^ oemtm md mum^ oetle* 
^im99mB&&» T^ ulMlM port of ttie omwlnlm hm& 
relatively fsfttora* 
22* Slb@ « t^opl@03 Qi ^0 ilp# iKi€^ti« 18 S«rg0 nil^ #i^ a«?lQtl. 
« 
tibm t ^ oo<^t^ of mitm%&t «ai-tl iiMSJo r«^ioa <^ W& 
23* M cf3/3 sad tyo it^' oM fiiMl^ tmm® ««lls lu^ ilstlnot 
«isa lai^e la tb© mt^los* r<^im &i mo% otioriolot 
S4» 1^' histoloilm&i plotur^ of tlie 0«fts«i@l»0 of fioalas of 
dii^osent ago sK^goot t t e t ot 1 ^ tiao ^ «giosf @aoo and 
Ofvm after t ^ t tho ovariolos of g,* lilitHtifi ^ s ^ ocntftln 
oarm'l^ <>t#l3r s)iati3roi3 o§@® ttd anSsr IJCI tlio postirii:^ tfigiim 
of tb3 ov&rioloQ iM ooc^tos me m&tm^m 
98 • n^  itto !ifiiir% tt^^oa tmmtm W» oo^to noi^ to gmme»ixm 
i® j9E303i«@t s£ia, t ^ Bim tsmjNmmm tsKm mxtmi/ox to 
pootorior rogim of tb© o^rlol«« 
2B* Sa GQo de^ oM fOBialoo tlio otKsytos of aa tor i^ omrSolo 
aro gdiOfttX^ grotttcar In «lao thesi tlio oosr»O0pc3Odliag 
ooe!^ to@ of no^l^ @eergoa ffieu»3Loe« 
10:' 
27* msmf^mtf tb& immm^ I& tiio Bim of the &^%mix» 
of yo2^* 
i^» Us t ^ £ioy3^  mm$^ fmmlm Vm l i^t t m oo^tm oC tii» 
po®tortc^ yogicd of tim tmi^iolm luro gfositf^ la Bim 
Wmx iSbm% of tlio oM«r fom3«&« Boi^ ievWf in t^iB pm% 
of o?a^iol0 also tbi^fo is i^iroftso In tbo uiM& of tiio 
30« 4s Qm:jsi»m to the siao oC %li@ li^t tod ooi^tee of tbo 
ipoaootioQ of t i^ oo^s^piso^lDi ooosr^ c^ ^Mmt tm»%m% 
31* stonmtioo folSoiring flraofgcooo saifeiai^ lr arodcwoe tim aim 
of tli# oo^tos* 
3S» B10 soQPotos^ itotivit^ of tlio ooe^ poro oiaata of il« WSSKA 
hm horn ^ ettbmixm^ m ih& hmls of iSb& Ixitmait^ of 
QftsiptmrniM neerotoi!^ @lo^l«9y ^ t s s mioSjoa^  send Intra* 
30* ^ ^ o<»?pofm a t la t ^ of nmti^ «@eftoS foaaSiOo l3ftir>e 
O O t i ^ l l r I»00r@tll3g OOX1« ttum tilOOO ^ O l ^ r fOBOlMl* 
1 0 . 
34* i^sm Urn immtm ms^ stsanrM iiem mmm^i^^§ tlst 
in m&wsitlm mx^ Sa tuo ^ oM i&m%m i^y^ uttfit 
^ # !^ tl»3 is«t#3^  «QSii?gta adult |4« yi^ff^ ^Mi 90irp^ aS.lit»r5 
v^lsme of fosttlcs i s s ^ i f l e i i a t l ^ hlglti^ t^sm t te t c^ 
«i@@»gis^ « e^ims ^Uatos iFols»& eriiito.l.33^ 4«ap^9M «id 
ti'JLs f la i l yimi 0GQ«$^67«d to mmm im^m ef dorpfus all4it»B 
sigsiific^eitw 
¥iii^ w»& t^ iwm mmm^^ ^^^ gmaoisil^ ^mwmmB m 
m^ BimllMif^ tim mVL v@3si@ of ^lie glaaas of imfedl ftaoalAs 
ii@aifl0i^t2^ s@Qt0^«g m tli@ 9i]^«Qmmt da^ rs nd ooespcupo^  
! \ 
\ • i 
t3io dQir©lqp2^jt ana o«?iposltSaa of the ?od 
eottoa Hug i^a,iWM. Iftf^lt^ <^a^»^ < '^to«* 
l^ i?i»hcioo^ 4sla©) ana apylSoatiao of Pi?aali0n»8 
©gxiation ^^Iiitlaa tsaperature to the diovalk^ 
Dcx3nfig}alsG»t I* (1961 )• ctiiclQ de qi2@lciii@s faetous^s (3e 1Q 
fcsQc^ait© @t ^M la f ^ t i l l t® o&tmi la noctuolle 
®t 6Wf 1* mmmptmim.tm MLi^ ^ i.ifl£l* lUli* £2L*» ^ 
(3-4) t eVTO, 
Bounixioly J«J* C10CB)« B<M3teJ?eli@s e:£p®s'l;^ i«titales mm la 
Ij@pidopt@«@@« iPfX}-* UkiX* ^^S^*f 2^> 1^90* 
ialppodu^tioo imd isiabldge voi i ciiaotteplings 
Broime» l*B« (1956)« f!^  effoot of light OQ the foeisiaity of 
Mi© c.^ UQenslma fruit fl^« ^i^tiygta^ tFi^ fflli '^«»''S-' 
^,ll^|« £• ^ i l r ' f 4 '^^ ^^ 126«>14S» 
CJie©b^ »St Jmi* md orook^f ¥«J« (1^67)• l^saonal eoatrol of 
ipc3|>i?0ilaeticxi* Xaitlaticsa of oooyto d^volopoaat 
3n t!i@ iaolstoa Qbdlci!i@£i of ,^ aQQ|^ 3ii< ,^ gjiigsS8ft« 
1 n ^ 
l i fe gfMi 0Jt t^o ip@oiogi of I|?paeqfi* ^ | « J^ 
rut© Qf Siiojr^ frf«« .^|ii» faaat, ||ig»» ^ i 384*406• 
boliw « Biaoi^i^ Birallirog Stai* t« The sduXt 
t o @1@ ?@lati€IlS o f t i l e 3<»:@3« J||^» I.* ^g^ Sfiftftf 
ii\ 
Davi^ f iuG« (1967) • 3013© coasequonces of eopulatian In 
1689*1636» 
DavidI W«A«L» and Gardiner| B*0*c« (1962)• Ovlposltlcn end 
tho hatching of th@ eggs of Piagl^ ^ y ^ g ^ ^ I.* 
In a laboratosy culture* M&L* MHii^* HQa> g£[i 
91»109» 
Davis, II.T* (196S)« Studios of th@ raproduotive pli^aiology of 
Ct»ieidQ@*ll artifioial Inaeolziaticn and thA 
function of the somJnal fluid* J.» ^ GUfiQ^ * 
mAJLsa*! U* 356-366* 
Day, M*F» (1943) • The funotion of the oorpua allatuQ in 
irmaeid Dipt^a* ||^Q1« ||yj^« \'^qo^*B, ^iBf gj^ t 
127*140. 
DGtinovat 7«s« (1945)« Ck2 th@ irtflucnco of glands of intoxoal 
secroticn upon the ripaning of the gcnada and 
the isuiginal diapause in flBSPltgaflB nwmatTOT^ ilM* 
M a * Mmi* mmi* M» 891«S98 Clh Russian with 
' • 
do Wilddf J» (1964). As peots of diapaus® in adult insacts* 
with special regard to Colorado beotloi 
l^ ttirto,Qi»gga fliaffii3.fe^aa.ta soy* i j s l u l f t s c i * 
MiX*t Ml* 3^ B-.386« 
1 / 1 ' ) 
d© 'riMQt Sm sad d© i3oe?| J./i* (1961)» 'isrsioiog^ of 
aiapaiieo In the ^itilt Colm^cio bootlo * II* 
Doaaet <i#a» (1900)• Dwelopimfcl pi^/iitolo^ of tlw rautimt 
(^ Tg prodttetlx^ ei and &gg iBtlmlHs^m £• S^* 4iSSiX* 
''^* 
hia to logical tooteiiq'o©!! fo^ la slttt aoeGR^ 'feaB* 
ticMX of tlia imis'o&idoorMe i^st^ia of indoota 
ai2d other imlaals* jJigl^* £• j^ff* Jftl«f Wi* 
i^d^iomi L«i';»c* Qfi<0 lie Cal.]^| s«3« (1:343 )• Ttm ovlpositlcst 
HlmboPf &• (19aa)« .3t;isai0s qii t&a eeiifii*Gl tnd api?3StS)@tl© 
liapidoptoTG II .-'!3S s^ioiogi0Obey 'Jell. ^ . apfie^* 
t! 
toqy tipoQ lipid rj0ta-l3oll5o of tho fosal© notfe 
.agetoarm, F« <i:368), Sfes stlcmlatlcu of the cojrpoim aXlata 
i ^ t 43@»433* 
tochfiif-ii^ toff aeuffososretoiy products In Snsoets* 
&W§,» i&^» &yifi£* ieiUf £1C1)» D4*Q6« 
iiaePt ^^ '^ ^^  osid i^*^®3Pf ^^ •^ * (1042), m® biology m& tiohOTlmff of 
*.M S^I& . t i ^ ^ Biol* (c^laoptumi" tinl^aoit & p ^ t 
of stored pifod^ts * I I I tl*e ©ff<»et <^ taspes©-
tmre ma titnMitsr oa ovipositloa t&o&ixig ^3& 
atiration of l ife cs^cle* gm j | ^ « BIQ,^* jyxii** J£L^  
FlittejMit S.E, (1964)« fl3© «ffect of pho-toporiaS^ ligat 
iateasitgr ansi toiapeipattii?© aa oopulatioD, cfvlpo* 
ol t idi cgia for tu i ty of t l» K^sdaoa fj?uit5f3y. 
£• asm* j%&*t i ico/ i ^3^*013• 
i?\i^ eQ, .i.« «mia M^asfiltSf ;^* ( lO^)* f^irtlKir staidly m tSw 
l^tai^ F« (l^piaoptSfaJll0Ctuiaa«)« 
^ppl# ntm&t* Zool*$ 8(3) I VSl»l3eTm 
1 ' \ 
rataiif© aad lixaidii^ psgitejians en ©ggs of six 
sp<jci0S of lopiaoptoffoas posts of <x>t;teii 
of jirvmild ho«&cii@ ositraots ^ pvsj^l •iifeuQKis* 
in lipM emtcntf luxrmil® b(i»m€ii9 eoatcnt ani 
Gtlbeirtf i»X# mcl iJolmoMiOK^i, Hwu <1961)« th© ccatait of 
scoaixil €iffas>QB008 and dev^lopociitQl ohimges* 
GlasD^t lui* (iai3)« at© Qffoot of fooa «8ia imgevi% oaa 
1 ' 
GordoD, i:»2# ©ati ijaoial, G»i:. (5Li)e?)» infect of tmt~^ en 
egg prociastioii !igr thti loJrg-© rs5llfe»oo^ isugt 
MM* Mk* MSSL* MMi.*$ M* •I.ODDllCI^ * 
mid am^tml of ,;;fty|^  if^a^^'tp^ i^lM* 
1^1)laoptorn)* £• ^^ pa^  •^ •ugi.1ab« ^JSiJi^* l|i|v> 
{fid Pmirthaiog@ii@0iB of tti^' ''ii:»riciia £t)©oh| 
aholaldliia©). M^ ifii* ilia* i A l * f M« SW^&^f'.m 
d@? liltsdOlEtaD^ Jll&li* ^ff\yBlififlT 3£L* 4B6*531« 
1 ^ '^  
noiiQvlotj:? of iMvao mmi sStilto ©f tlso oottcB 
llic^mf^f iwC* (1060)« Aotivity of ttie GOTpom ellntB auHng 
ia viDlatiaii to ooeyte gKMtif ood the affoeti 
l^tmm^ K«c« and ImA9§ 0« C3S6S)* tli@ lQfl3i@i]e# of siatttve 
1; . 
tilt ^mi'!^ Pi^Mmm. Ii« & tm^mmimsi^ s^ix^ et 
litt Mf^hm ^ £yym< ^is^ni B&ii».is« M ^ am* 
^ m& t*@pM#ftif«» .SsMt/^ Jto* JM8i» i i l l i * ' 
MlM>,'^ y^^f-ff I^Mt l i i « ti«>44.<i 
of the Qgii8 of £ i i«^ aacttfttlartyia <^ ciiasiptttNi) 
Sxx if&l&tim to oXlisate^ with ob0o?VQti€»s m. 
tli3 Qdffeota of P?6*-eac i^tiQeiliig to tOEipore^m* 
*Jo22rt P« (1948)« u tmmtlm omitimim «t am oontpola ixaMMl 
Smm$ E*P« (1993 )• ihQ offoot of ecnstoat tosi^ova^iro m 
mB ^m^la^mBxt In tli@ 4^«et looust«|,iSMs3l8aBffll 
g y y ^ % Fovsis* a^^« jg^* JKl«f Hit* ?0'^ V3B« 
^icsisevf F* (1940 J • iii9tole@l@olM tMtotsehitigoa ubo9 ^l« eotpora 
allata tna piro )^o«ftMcitf«n a«» lopMoptoeca la 
3^ R2g ottf ilbro Ftmktioa« SMUk* i#tf^?fl^ !£&•# 
Moyilnst^i /I* (19^)» Erf^t# do l*o^lotlai dm oorpoiro oMAta 
h»«ft«ti*na <liO»i^ ptOVO)« il^« Mfid* jjd* iJUSbU 
Jg^t WUW3* 
KorlMoi^f /i« (3a@3)« affoots do I*ol»lotiaa aoo ooppot« aXlato 
iBagii^ iou:^  sm lo aWolopeNiat ovoiflim do iJM&Ak 
Vi-
||^|i:^^ti||ff L# (!iipi^l;«^3)* J^.^» j^ ffl^ * 4^1^ 
mi 4m%%i3fpmmt^ 2mg<i^% rns^ fmmsim; la the 
oS mu m&i^^mtlm In the ^squito* £• JBQ^* las&« 
foemditsr of mmfm f lMf tef f i i la t l i i l ^ ^ » 
JPSlfiL* I l ia* ! iSt^  ^^O^^oe* 
t<M, 4«o* and fhosscQf i^ » <IS09)« else ia^&$m^mt umw^im 
W the oor-rtis aimtygi of qall^ ,oiaQga 
t€i3i|)@?ati£SN} ts^atDonts ttftaetlns aXf^l i^ i/cf^ nptl 
tmtllit^f auratloQ of o^ipositlcn and loogevitsr 
of ii:if&IfD w®milsi f»3o olgbt ttatlag sM stoitti^ 
QQ^iticziii* i i i^* isy^ tt jasL* iiii&*f iSi^ ^^* 3id*^ 33« 
Lin, i i«| lio^ocif 4«c« md lliolmrct@t A«3« (1954)* iui isaaSysls 
L^iaTf i^ * ant! aSeoQi K« (19^)« lli@ of feet G^ smtlog aa egg 
pEodaotlon isid veld^o in tlis eiMot&dt t^^^^yfMw 
1 ^ K 
*Hia3ra©t B« (X9^)» Hotos en the Snfl^ioaeo of tcQi^rato^e eoA 
990» 
*t@aiAii£0viiy u#f« <li@s}» ^10 oi^oQipiiie e ^ ^ ^ f oovporft aXltts 
cm m-^Bimi)m '^iml* 'Mn MSSsSiM* SQL* ^?&»^B&* 
H0ii£^!^i .-:.• (aii39)« r@FtiliM@tioo arid ^g pso&votlaa, in ttio 
mx t2K9 l.if# ps?oe@@9«t} of '^ea^^^ gf|^%^fl I'^ iisr* 
jlSE* Milk* iifift* iHJit*f iiZ* 6I&»(^6» 
MiolidldCEif IV* <1960}« iSsq^ ffSm^mts cxi thu period of mttusotlcn 
s^wa^f^t XL* 3^ o»36i« 
1 1 
!'Utaii^aihl« 30 (1£>@3)« lEstoIos^i}! studios tm tim mmf^ 
Ummt9m^ M^* isle* l^ffl" iS£« 4ifi^ * iiiR* &• 
p0t€ntial@ of !30t^ of 1^ 30 eottoQ I^ oaf tioKi 
Havoy^ siiiMif i«e« Q8i4 lio(^ ch@ir3«®^ f *B« <1S6SU iff oat of mitet" 
1 2 
Hit air I ic«K« (i36@)* W» s^emtxiam ^ iStm m^pam allatsss 
££&&* ^ ^ ^ ifitd* Mil*f ^ ' 333«®^« 
tm%cmi $ni2mim$m f «vtillt^ In llflMftllft 
f «oiiiiai% and lc3RiifVi% In ^m gouts q^;^^i<^ 
oaMamlaoy f»H« ai!iil As&m^ a«E« CX9^)« A oc9^ }aY®t.i<r& sto^ 
of oocs3Pt# d^v^loiBiaiit In tt^tcn stalaevs 
Mii* Mssi^n M^ ^^ * 4SS^io« 
4 I) s 
teittaeeci ismttiMRi' l^ lfMllRiyi lli3S^~ ^^i ^ ^^ 
ta$mt pm% of tits tmm.g& ov^pa* JUL* ISStSlift 
iiat* iiB&* SI&* jii^ 1% f^i^/^B. Jlj^i St lL3Jb*3M« 
J^ ejyiiS^ IJM* M$SL* i l t e ^ M£lBl« fiSSE* ^ liil* " ^ « 
tmtGte on ^g dm^ljesimnt in the bloir fSgr 
1 ^)") 
pf&iii«Btf X«y« (19ao)» aia?tti&sr stiiiciioi m i^ irmetim of 
FfeiffeiPi l*H« C3^ dS)« wtfmt of t ^ o^t^om fillatt m ^tm 
1 * jam* ,^ mA*t M* ^B3»s3a« 
*pf3iiefoM«rt «^ (193?) • Bmf titifialdiiig unil Paatctian a«r 
FfSnefoMmPf o» (10^)« ?o3»3@tftii@}i« mtsiHwiotiaiipn •» d«i 
eff«Ot of laatlug* 1 * j|ga* jyy^t SSl< )^* II33»807« 
PospoloVi V«P« (3LI^@)« fhi^  intMmm0 tit toeipojpatuvo m tli» 
s^toretim fins piiofol. I ieol^ of l^ffp^ 
BligiTBl^ l^i ^* l lHi - JBll* iift^f 3£i* 33aM907» 
1 ») ') 
H ^ * ^SfilU SKI* fiffitef MSkJ^ 2DCIL»200d« 
Y^hlama^ plimmhmid. M^WimU mmmlU 
teif^m^ata^^* ^^a^» MSlX* AfiHL* ll |^« Ii£ll ^ 
i%^eitl«l«0) In »#l&tim to high t«i^ratuf» 
^.^m^l^m. ^dbn w i i ^ s iotas f i?«v fofit* 
aftttitfi iQl. «ad E|Q«iil IMqiMi Cll>&6) • 'ij^fmxt 0t zmtritloa tndey 
ecntroiiyiS e<3Qdlitiaiia ^ t^ep^j^stoa^ and IsisMilsr 
of i t s m3jspit» as a^hld pMS&t8if«# J&^U^ 2* Jttl* 
11% mh^SBm 
i i) ' 
1 -;. 1 
i m #ffl^ Mft ii8li^ « iloBii ldi&* 206«»i^« 
jffitMtfliat lit* ^ ^ * 
Sftlaif E«s« (1^96) ft' Ummom^oetSjm amtroi <^ oocyte 4«99lop* 
SarolE i^ f« and ai3l>^rt| WI* (3.071)« atudl/^ m thQ miS^909ixm 
1 ' > " 
i^ulte* jyy^ l i l i * litsdi. - ^^ t U§L* 3CB»{W# 
«@ifeo»if a* (1^16)• i»iti«8e 2;ur Blolotie von FfffllftiilM 
3»itli| ^m* (2^68>« Pfola»0ation of tsiii Ilf« of f^ y<!if^ f^ |,yf 
lar 4 l3«i^ <»?poi@ar(» of e a ^ ^ to « 
imiaxum$ !!• <3ji'|stn a® pm^mwm oolaays or »vfoo«i @ni 
" c 
cosrpo!^ alXatQ eoA oocsrte growth in tho emtstti 
ati^M miot i>»ii« s ^ coy^ , a«t£«?* C1L961>« 'SStmt ot tmp@m>» 
iSM* .iPiW ^6ii* .ftiif^ *^ ^^  M ' a^3.<*£SDo« 
blolo^ ana l ifo M^^sy of the plii^lliff»Bf 
tiagrlori E«o« (193?). utiHaat^ioa ef ol^ootrio ^offiort l^lnalaft^ 
s i t ids Pr«)88 IM« I4tt le PcmX s^y u^ ifiilolB £:k|aaf<» 
Hatob-ici^it lift i%9T0}m Mtlxum^Q 4® la ta3p&j^tus« 9t 4o 3a 
). * 
tlKis»m» c* (imo)« aolatioa botifOifi t&epm ^ISatcn mA 
'S9mmmA$ 0«F« ana ItaoKaf 0«C» (X04O)« a»Kiili»ii cseaiiiliiaUin 
of nm SipM fvmtiM of turel j^Slsr* jalMA 
T*ttWig1i^ lfflM (c<»l^i^t@9eiiii3a^^Mii«) iSA» IBl»* i^fiH* 
Vajp£a»^« n«F;*t Q^Q^biB9$ tr*?* ORS inaoSaiait E ^ * (197X)* 
Mtmt of l%ioi -ii»a S3ii%lii6 m W» tafngmltff^ 
' ^ 
12 
*VQgt«t H* iw«au tost PToms^%m vm Bo^mtms oetcsaors^ aMft* 
k^dS^t F«ii* (3^31.)• ooology of Socayptega emsdmm^ mpmUli^ 
OoartSi^ si H^itoa Btatas* jaG *^ |Bt^ « | ^ * ilBIS* 
fflllialfiitt ^ 1 MJuaoE^ 
iM^« ir« asks GUij^etf t«I* (l©da>» Htm ^mv^sm 62i«tft itf t ^ 
siVsvf^i^ FiralQ !^|ffl^  mftlSBSliu* ^ ui|»Mirtiudtesal 
pii^Git idfte)* j^gasift* iiQK,* iB&i» iitfflpi* iiifflrai^f 8it» 
In girotith € ^ s^]?oaaetlm of f^i*f^%f nfnlytin 
1 '^  "^  
of agg eatoff^ti^ m tb^ rUNiltflsr* llasss&IIHSI 
tv» fli& l»«i^ soa pst>tsli(»?ffiili} gla£i48 as csi 
"iMik^ iluUi^ * lijfflf#*i^  i to^ t 3SSL* l^30->l^« 
vStmta of aXlataato^ us tbe ii«al»«r of «gg8 
of .^ >2^0d0 i^M tr M # l tl£lp&S^^UP(»« iUfiSU 
^ ildf «4?«QOO0 OOt •eOl III iKHgllltll* 
^mmunom 
Tk^ trn^U rfflffftoUY? m^%m* Th9 fiffl^ygy^ftgytet aygliw* 
AeOl Aooessory gland Ao 
bo px Bursa oopulatrlx Br 
bd Borsal duot CA 
£HB BascBient membrane CC 
bo Bursal or i f ice Cly 
bs Bursal sao CHem 
Ch ChoricQ fg 
Epth Eplthelimi to. 
fe Follicular ce l l s of the hg 
germariira Hem 
Pep Follicular epithelium NCC 
Grm Gemarium Neu 
h Cffitral gap in the Nra 
epitheliian 
Lode La t e r a l oviduct Nrf 
Ho Hature oocyte Nug 
Nrc Nurse c e l l Oes 
Nu Nucleus m 
NUN Nuclei of nu r se c e l l Secg, 




pde l Pedice l 
Povp Pseudo-oviposi tor 
Ps P e r i t o n e a l l ayer 
Rect Recta l h a i r (Buff-coloured 
hairs) 
Res Ql Reservoir of the accessory 
gland 
Sd Seminal duct 
Spt Spermatheca 
Sptd Spermathecal duct 
Spt 01 Spermathecal gland 
Sptr Spermathecal reservoir 
Vac Vacuole 
Vag Vagina 
Vtl Vitel lariua 













Nervi corporis cardiaci 
Neuron 
Nerve of corpora a l la ta (Nervus allatum) 
Nerve fibre 






Fig* 1* dorstl Tlw of th« tmm'ia V0pwo^xmt$?m ovpiii of 
oseortdtt la tli@ egg olsffiab©;* 
Fig« X0« fo»liuiX part c^ ^ o Tit^IMrltai ^Mj^ log ^rnxm 
PLATE I 
3 0™m 
_ POVP R*<^ » dAcGl 
PMTE * IX 
ftg* 2m 1,^% oi turn m$M%0 ?«@i£ii G£ Hio vitQULattSKi 
BbmtoB ttxtm « a l l muniis oaixe ^la Tmotsoiia&tieo 
figm 3# i'Ai^ f I^mjugli til® Imtm jrogien of t!io vX%&tim^m 
ng« 4« f«B« o? ffiotoriiO o^e^te iom) G€ mm ^ oM fteaSe 
villi ««»pii9t folSiimlar ^ t l i t l imi m^ ms 
Fl«« 6« f«a* of Ismii^ii'o ooe:^ t0 of i:^ «fa^  mn^^^ feeel* 
FS8« 6« L*t;« of tl}@ gdSBaifiasi sboving diff@««»Uiited 
* L A T E II 
Ylk 
Ylk 













5 0 ^ 
Flg« XI* X«^ u pm&§m ttiroagli eom^is nB^tum oS oei& ^ oM 
tfit^li iraieuol@0 nod Bmje&tim gldluJlOd* 
Fig« 12* L«s« pm'^'Mg tlmmisli oc»^ i^0 ailatiiD of tmo^ ^ oM 
l^eu^ljti fo^ tma m&mmi&mf aho^lag about 9 zms1.@i 
ifig« i 3 « Z>«a« p i ^ 3 ^ tISffOIQgtl aO?^«lS d l lS^XI o f tl3r#3 ^ 
and 8s@3.li^  B$MQ of miolel* 
Fig* 34* l»#s« pQislns ttsvoo^ oi»pit3 a:i2atQ^ Qi tmm 4 ^ 
Fig* IS* l.*s« pi^9ii2g tbrodg^ oorpiis alliitm of ooo Ofigr oM 
foa&lOi fttftspvod froGi Q^^^QOOy oi^ m l^liig about 
FSi# 16« t*6« pm&l^ ^apoo^ eorpus lOlatuEi of tm ^ oM 
PLATE IV 
FIATB • V 
of nmi^ mmm'^ tmsM stio^li^ ^l^intm^mtim, 
of t ^ nurse oo3.l8« 
Fig* 3J3« i» .^« of t ^ isMdl« r9glm or the viteilftrtwa of 
mmi^ «Bt«vg9d f»Q2^ sDofdHf amUl tl»*«o mueso 
o@ll9« flid oocytes avo higiS^ <«^ ioaoi$so^ « 
Fig« Wm h poptlm of t ^ trntmim riglm <^ tlio iritaXIsyiisi 
shoiring t&poo to f ±r« ^istliiet xmypso o«li« i^itli 
@a3pyi:K5»@i ooo t^o® la oooh ^@ oliiaBbw. 
vit0ilaipt^ 0l3otdag la^o i^?@gu2^ liuipoo o«Ud 
m^ ompif@oaodi oog^tei* 
Fig». 2l« w u pao»la@ tbiron^ tlio @os«Kiriiis #im l^iig oo^t«o» 
isn^ sio aa^ follloulair' e^lia* 
Fi@t ' 221 f»at c^ the oo^to of ii««r3$r ««pf^ f«Hil« slioirliii 
8e«Ei% a^TOsition of Foils* 
Fig* 33* f»a» o f thO 000?to of OQd aa@r OM fQtS8l« slJOHlllg 
ooDpttot folMotilaip opi^oUm m^ yolit ^positloei* 
Fig* a4» f«o» €^ itie oosyto of two i i^ oM f««l@ iii)o%rlag 
Fig« sm« f«s« of tito ooosr^ te of ttufoo <i^ OIJ3 feiiolii s^ jovibiig 
:ro3lc ^iS ^oottoliiotiaa In tlio osrtopla^ a^ s* 
LATE 
Fig:* £^» i»@stew b^sii.a. £^iioQrl2i@ gltnida slicMltif u&pm 
aatsy of IOC I & !TCC n into th© < r^i;(as <»«iaia0i^ 
Imii. mm imtUi^^^ 
Fig* fB« L«3« pmuim thfftmh the ooirima allatuti m^ 0<mpm 
Fig* ^ « L«s« passing t^ fcssKpi Urn Qmm» iiXlati]^ <s€ uml^ 
mmig^i tmmM mymim, large asia iirogniMif isioldi 
VI 
PUfE - VIX 
Fig* 30* x.«a« mms^bm tliyoiMh tho mspmm aUatft of one 
emim Oftimadm c^ l»io dg^ oM f oeiale* M 
I»c3ei iQO^@eide» ol^ onlag tmenoXi^ ontaioe tim 
Qmpm em^Amim of ^mm ^ old ^€eia30| f«A 
tvtm ^mmi^mmf Bhmtm mamsHmm Q@o3P®to«7 
g M x i l ^ nod loos s»»l!)Off of mmiMi^ 
Fif • 33* l«*s* c€«0l!i6 WBeeni^ Itto oovpia aXla^as of fmm 
ai^ oiM foiS fOQoSOf t^^m^ s^ba^ f ive «ao31 mkdi«ii 
Fig* 34* l»«£» pi^sliM l^ ii?«3«j^  tlto ^Mppua allsttia «B4 oovsm» 
O'l^ i^a^M of am w <^ ^ f c^^lot otai?vo^ l ir» 
fxaofgoiott o b o n ^ tifo tsrpoo of xzuolioi* 
Fif« 3S:» L»iu pAnaliig t^tou^ l s^ 0'0i?|)ias silMVm s^miixiQ 
mx^ of mis^oie ollatisa ai^ d fot# imN^ultsir 
BtlO lo t* 


Fslr I I . 
mmbml | | K ! I l l f i l | iz I ixi | 


























































Uo* o f m£9 %Ml^ Ho* of eggs hatehed 
Bftteh Bate^ i f t t ^ iigtth Bs^li Dciti^ 









































nmm 122;^  76* 6jt ^04^ m^, 4^*, % 1174; 
47*3 M 14.7 63ae €0 IM 15 47«8 
III mil inm«i—Maw—»»«i 
/ / / 
. Miwii. mi»'»» iliwi 'wni' II—iiiiiirniiiw Mill mm ly*-^»w».>.«JWiii«8.iiiiiii*!>•»Owiwoi—i 
aim e^ir I II III Tmht I II III ffSAt 
attt^ inteti 3Eit@ii aaist^ ii m^h i^ t^eii 
ip3«3 ip i tS z^^ i ? ^ jf'^-^^ ^ 41®*© :^^ 
I 
<li»iil«M<««iw<witwiiWwi<Mi«»ii»»«iaii»»i«wii«ii«iiiii»iiw^^ »iiw»m»iiii'»iiiii.««i i«iiipi»miin mmmmt»'»m»m0immimm'm>0mmi»i')f>im 
Ik 
p f f t 4 j » iMIiU'liiiiilii i»ir»i mii'iimiuiiMHiraiiiiriuM wilinminiiiKiiriBiaiMI liiKiwIiiimiiiwm.ii iiiiiil>itii<w«w<ii«iiiiwiiwiriiii!iiiii|»<i»iaiw»»ii»i«w<^^ 
I u III tmhi I n III f^At 












































































































M«ai 177170210 wr tm %m i m 4m 
j ^ « i ^ « 6 jt(? .^@ i ^ « a ^ ^ ^ « @ ^ jNi@«e 
]/ 
4ppei!^ ix tiitelo a t wmmls^ ^m wm^m &i eggs UM m& hmt^sA 
l9r f Ming m$ tsmitm9 B&l^^jm to t ^ 
®^  §>* JiHstt* 
««WIIIMllPWMMMiaMIIWI«MPMMaM^^ 
pMfM *i"w"««»'«»»«*i«i»»iM»iiii»i«wi>wwiii»riii' 1 iiwwwwwin iifci iiimmmmiimmmmmmmtmmmmmmmmmmmmmmHimimmMmmm 
mmbm i u ui tmkh I IX til tmk% 







































••>»•••——waoimwiininini i i i i i iii atiiiiwi.iiiiiaiw<B«i«ii»w«iii«»ii«iaMiwiw«Ma«w^ m 
JS3»? J P « 3 ips»? i ^ « ^ i !^«^ ± ^ ±^«^ 
^ ^ ^ ^ II^^P ^WW ^^Wr ^ ^ W P ^ W P V I H P 































1 7 1 
4 ^ 















































«» • » 
«> a» 
<w <•» 
Me»l l ^ ? 0 @ 3 2 3 4 1 S 1 0 » SS 
^ 27«© j ; ^ 45 J ^ X ^ « ^ £37«d J^«4 J^  S7«3 
VII 
App^nSiK t a b l e ? i Sboirlxis ^bm wmbm Qf nggs I a l4 end tetehed 
^ 1 ^ mmgQ& aMLt» &f ^ « MSssSk* 
P » t t » • — III IIIIIIII iiiBii •—ii iwi i i iMii i i i i i I mmmmmmmmmBmmmmtmimmtmmmmmammtn m iiiininwii • uimmmmmtmmm 
wmheg t u III Tmhh 1 n in to?A£< 
Beteh mt^ B&toli BeitQ^ Bst«ai mUk 
1 100 40 aa 174 « . « « « • 
U 9D ^ « 1?0 * • • • 
4 130 :i^7 • 0L*? • • • • 
6 1 1 ^ 1 7 ? 7 7 3 e 3 l 2 6 - • I S g 
6 207 6? as 306 i m :^ • 883 
9 13g m m 3PD • • • • 
10 10© •• • 109 • • • • 
nmsa 1S7 ^ 13 i ^ 32 17 •> 4® 




































































































































1^ feeding mi mmmm^ ftojytxti€Q to t ^ 























































































i ^ 0 a 6 ^ t l 
K 
iippoiaix tabiA W I otiotfiag 1 ^ iimbor of o^g» laid aoa !»t^wa 
p&iat 
• or «gga MM io» of oggs txitolietf 
I I I III tmkt t 11 I I I TOSAl Bateh iiiteh mtoh mmi mtt^ mte^ 
X 13S, 123 103 357 1X3 1X5 im 330 
S mo 397 • 60? * • • * 
d 340 1 @ 0 X 9 S ^ « » * « 
4 1 M 9 7 * © 3 1 1 i a 9 7 » S I 3 
5 107 ffljD 14S a ^ 107 131 138 €10 
mifirmmmm' iiiiii liii ii.itWM»Mw*w<ww«iwi(K!<Miawiwiw<^^ iwniiHi;iwiihiii>^iiM|iiiiwwi«*»i«»<<i<i 
ntm 1 0 7 1 ^ & t d 6 B l O 3 6 ? 3 7 S Q 7 
j ^ 7 , 7 *,73«4 JiS#9 +,77•? iP?»© JpO jtf^»6 ^ S 
XI 
ifg" footing 70% tiMMmmnf solufclcni to lih« 
ami^ mosgeai adults of §,• USstQi* 
io« of «gg8 laid Mm G£ mm tiateliol 
Pftjjp 
I II III tmah I II III tmkt 
























































Usttl 2m 160 10 397 101 128 9 13^ 




































@ ? 1 
Id 















































1 8 @ 
1 ISAte lMia 











H«ail 2 ^ 1 ^ §9 4@& ISa 87 @S 880 
;«6 j ^ « 4 «^«4 ±m ip^s i^a@«3,^«iji^oo«a 
/ / / > ' 
IS^  tli9 latat© Qt tap imw* 8leii9» t:^  tti« 
•MMUMMMMMMtM 
!fi»« of «g68 laid Bo* of «gm imtieikm& 
nustlitr 1 II tix fcfAi I n in umiii 
Bftt<^ Bait«li ^ t ^ Bat^ Bdtoli Batieli 




































































«* *» 86 
7D • ITS 
I4«lll 130 63 13 306 63 S3 • 86 
J ^ * l jp3«4 j ^ j ^ « 0 «j^«8 Jp7«@ 1^«^ 
f>WwiiW'»«»"*'W»><»»«ii»«ii»«»ww«i»<«»<»ii«»Wi^^ mill' .iii—p«i««M<ii ini'iiii vmwmmmmmtmmmmimmtimmmmimittmtmm* 
Kft/ 
WQ0 Off «gg8 MM liom of «g^ Iwteliid 
I II III 2mkt I II i n uo^ Ai, 











































































KMA iM m f wk m m 4 1 0 0 
^ jNa2«l 3BS JS3«6 i<B7«& ^ i j ) ^ ^ jEi3f4 
Xi/ 
Ai!f«a3ix imWM IB t Showiiit; thm mmSim of mm Iftia and ittte^td tr 
So* of mm t&m so« of oggs ^toiiia to« of 
P a i r "• •' ' •" "'"" SSSMjae 
mmAm I H XXI foSftt I XZ 111 WSkl 


















































^ e @ 


















































letftl 4406 1093 133 63941 4160 1 3 ^ • 8603 1030 
mini mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmmmm 
Umm 337.1 133«& 11,5 aa«2 33 ta 183«a • 474#3 86^ 
j^m ip3^ i^«i i^«4 i ^ j ^ j ^ j^«3 
w •iiiiriiiiiiiiiiiii>i»iM«w»i«IM>ii>w»»»«riiiiiiiii iiiii»iiiirii»^^^ »>i»ii<iiiiiwiiwiii«wiwwwiw>iii IIIJIIIMIIIIIIMII I mmimmmmmmmmmimmmmmmimmmmmmmmimmmmiimmmm 
%y/ 
Ho» 0f 9^ laid Ho* of «g0i hatc^Mi ^ « €«f 
mxhm I xz XIX faf&i x XX xxx tctja SSfeiag 

























































































































S»t&2 444D mm 633 7305 3366 2416 336 8661 @76 
nma 370 173<.0 67«3 600«4 3S3»1 217«3 3l«6 471«0 8 l « ^ 
^ 4^7 ^ i^6B«3 ^SO ^ S jfiBS i ^ ipS«7 
»l«l<>WlltM»MWI||W»W»MW»«»»«W«W»li«l«»ll»l»| l^^ I » I 1 «iiiMH«ll—mil IIMIIIH IIIL, HIHWH • n m i M I W W W — » 
( i ) y}»m t&# mma aminos i^ 0|g lariiis of i ^ « tsU^ils a: 26 vsit/. 
eoepypedt ^® imluo of *t* mid 14«3tF si?«&ls«» tbaa 0«€1 « olisalflomt 
«% 1^*. 
{iX) ^m. tb& mm» Vftluoe of «gg hs^iMi^ of oop» taMos 26 a 26 ^ ttfu. 
eo^ pAVoSy the imluo of *t> noo o«63S| f UP 2c»o«'^ tli«i 0«10* 
llot slmifiei^t* 
KVl'l 
6$Sf9»mt pairs ^ |^ « J2w!ftt ^ ^ ^ ^^ ^ ^ 
• Ho« of «ggs laid Ho* of eggs Iseteb0!l 
^&iS* •iiiiiLMiiMimiiHwimiiiiii.iMiiiiim* imii • 'i i ii" • i i i n i w i M i ii w i . w i i n i i m (nmmmmKmmmimmmmmm ^QO^ Qf 
nmtm I II HI Ttmt I IX tit f omt. mse 
Bsitsidi mto^ a&teli 0Qteli l ia t^ Jat^h l»totil:% 
1 3<$D 13IS 06 4a© @>30 U^ @gi 
3 ^^> i@0 * 
4 SDO • ^ 
6 117 2 ^ 70 410 U7 @^ 70 
7 460 • ••• 
B SW 2IS • 
0 S9B * •• 
3U> 434 ^ *» 
U 800 40 -
%M im tm 7Q 
MMiiii Ill II iiiiiiiii II. II III r II riiirtu- i | - ' i i " ' i ii " ' i • " " ' ' " ' ' ' ' ^ . . _ „ „ _ _ — 1 _ . ___ - , . . , . . _ _ _ _ _ _ _ _ _ P „ 
t9mi MTU urn mo mx7 acm. &m WB 4&sii 86s«4 
Mil H I — i M w i m i i i i m i i i i i i n III iiiiiiMiiTiirii III • — T i i —i-Tri-^'-TT--T-rr~—r-ii T r r i T — m m — m t m m n n r r n — r r 1 
mms, 3^s mji iio«o '^ 7«7 3ca«0 m^ u«o 'm^s TXM 
:^aB ^ s ip0«s JUBI ^m j^^es J^§B ^sm ^7S 
(t) \l^mi tb« m-mxi. values ef ogg la^ '^lrig ot ep» Wslm X6 & 17 We^n^  
























































W — W W »IH.II«I »ill»llilillllllinl'>piMI»WL>WllBII>*WIWI>'«l»llllll»nillK«IM»Mi»ia|ntU)M|«IW«^ 
io* of mm 3.eid »o« of ieai fc«Mi3«a g. ^ 
t^mm J II xn tm:k% 1 II in' fosii. K^-^ 
a w 0 w g^^j^ i j j^ j j gj^^^ ^ ^ ^ gg^ j^^  ^ ^ j ^ a@te*aag 
ww-inn'i' \%'\»«miMmim:<'mmimmmm>fmii\ JIIH—i—m—wwiIMMM i»i»i«iiiMiiii«wi»'»«i'»iii'W'»iwiiiiiiiiiiii»iiii»iiii»riii"< iiiwiiwwwwiiiiwimnriiiii iii»iiBiiii»yiiiii M I I I M — • » • * » 
2. 3:;c im m 40^ aoo aoa ^ 4sa iix> 
a « ^ im:, '^ sio «» * « » « 
4 a«0 100 • 440 * • • • • 
? 9B • » 90 ^ • * 
8 w^ \m * 'gm \m im >» 
io 400 sm) ^ 130 ecj© 4m wm 
u. ISO KiO • aa0 i i§ loa •• 
It iM ^m m^ m^ * wm im 
tmmt mm mm mo mm wm wm ym mn im 
mmmmmmmmmmimsmmumm'mmim m\ H.IHIHIIKH m mmmmimmmmmmmmmmmmiimmmmmmimiimmmmmmim nmi iiiiiiiiiwiii»<w<p«ii><itp»piii«tMwiiiii^ iiiii«i^ ^ 
%9m @i3*o Tms 3?«§ m^s> im ms m w^mf m^ 
;^)MtS 0kS ^ # § 5 4pl@ j ^ « 2 J P ^ ^ J3S«4 ^P38 Jt ^ • ^ 
•iiwin »ii«i<w«i»i»«MMiw(i»w»ii««*wil«»ww«w»www^^ iiH.iii in<iiiii>ii«iiiwK» imiiiai ••• iiiniiniiiiiiii 

















eommmAf ^ « vulis® of * t 
ftt 111 l0fOl« 
« i t iMteMsg ^ 1^9 tid^l«t I f # IB 
w 
hppmHix ta i l* 19 I shoyiag ttm tsMme &t mm laM emA laitiMl t|r 
fDl.llW.IZIg «>€ig«»»«* 
«lii»ri»»w—«>—iwwiwKiw iiiiiiiiiMWiBMiBiwiaiiiwiiwtigiawiiiMiBii^ iiiiiiii.n«rtiiiii[iin»iii«iiwiiiiiiiiiiiii • w w w — i n i M M IHWUMWII 
so« of mm ifii^ &^« ^ <3gi8 Hfitcmoi 1^0 of 
meiim I I I IIS ^OSAl I H I I I f<H4i Stehlaa 
asteh Betc^ :y t^o& inlsoii Be t^fe % « ^ nawn^ig 

























I D *i» S S « « « » « > m 
'4» 4* 1 1 3 « • « ! » « • « » » 
«» *•» o lS «» <w> «rii «^ iM> 
100 » 360 • * - - « • 
«* ma 3 @ <«• N* « l d> «» 
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umm &m^M> n^mssp^mi &^^tmi 
mmmmimmmmmimmimimtmmnwjtwi^mamnmmmmmmm'miiimmmii'iim iinimiaiiiinMiiiiiiWiin'jiiimimiKiiim m iiiiiiiiiiiiiiiiiaiii^'wiwiiiwiiiiwiwiwi^tiwawwwtaawawwr 
Cii) '^ibm t ^ ©ooEi vals)«B of fi€kX nt&lxim &£ i^tpmo^ &ll«ta of 
P ^ a«10« 
X ^ ry///' 
§0 MXSSH* '^"^  flKNS W^BBH^WSHB^m 
MMM 
S«OtSlGll ttPift ?62|»19 o f t i l t 
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mwwanwwtiiiw • •miiwwMXiiiw 
50«44 27#a& iSt lO 
Htttti 6«04^«3S @*7%SP«^ bS ^^e^y9M 
ii) mm tb« a«m yt$klmm of irolune ^ ooi^ofti allata of opp* tables 
4ft & 46 v«r@ oospttf«lf tlie volno <if t * l ^ t r < 0«10« 
Cli) i<^ ti«i»^  tlio s^m imS i^iis of t o l l iroimo <^ oiifpovo oilota i^ 
09P* tiiI}i«B 4 i & 46 vt^ ro oaiipofitd t^ ^ ^ v«3.ti« ^ t « Of^ t 
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imitm. iiiiwi iiiiMiiwiiiiini •iwiiMiiimiiiiiin«i •niiiiiiiii 
Riiit 4,8%P«S4 *^» 9$^M & « S 1 ^ * ^ 
C i ) iSMe tlM Bona 'tf«:Uii« of iroiw# of oor^ofo «iXlat« of 
i ^ « tai»loo 46 & 47 vscro eeetpfis^t ^^ ^ Vftl»o of 
( i t) "^ SMO tlio ttooft valnos of ooXI volii^ of Qmpmm ollatft 
of %fpm tm}i3m 48 S; 47 wore ««GipwNi4t ^bm imltm of 
Ciii) Bofe «^ i«n ^10 tsoaii irslSMo of o<^ |3oi>« oHota of mml^ w«^«fi 
f«B«los v^td ooepoifod to tiro dosr* 4^ tN90 ^iy ooii torn &^ oM 
f«3 f«noloi9 f^ iraloo of t » Sfl^ 7«a m& 7«df !" < «(a« 
(\\J) y^m& ttM MOft foliioo of oolX VOXJ^ BSO of oorporo oUata of 
Boirljf oBovtod fOBioIot titfo &tMmmf9& to t»o aort i^sfm 4ay 
004 ftmr 4% 0M fod foEsoloOf ^ o iml»i» of t » s«i8, 2«^ . 
?C /9(X vni 
&f n&e^sm aMmtn ^  &m 1 ^ eM fmrnM 
ilMMiwiwiiiiiwiimwii^iiiii i«iniiiwm««riiwiiinin»iiiiiii>ri uLiiinaiiMiiiMMiiintii www'wwimiMiMiiiiiwi •mni'iimMm'wiiMWWwiMi'Hii mmtimmiiiiiii'mmmtMmmam'''t»i>mmmmitimi 
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Qf e^ppisftt i^llftto &S two daesr oM f«w3« 
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«0tli3 47*06 m^Tl 4@^r7 
•iWii«ri«ww««»»*w—— iwi •iiimwiiii III ]»iii»i'Wiiww»»<»«w<i»«iiii«ii<»«w»iiw'Wi|iii»wi»iil»iiiiiiiinwiiwwi^^ 
lf«ill 6^9N2p4«i n.9fiS2£p»@4 
f > oao» 
i 












6 « ^ 
6,46 






































%mm 4t8^«1^ a«dS|^ dB9 s»^^«si. 
MMNMMiMMaiM| IMNa«aniM|M^^ 
ftpp* tftli34» 4d a SO iii«9t es^pappif ^^ ir«3%ie ^ 
Uf 
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t^MS^ 48»a« M l ^ iOA 
• » ipWMWWXW—illlillll •IIIIHll 
4 * ^ ^ « i ^ a«4^«i4 e«0^«34 
$tpp0 taHilXm BO m mem empme^* tb» wloo of 
CU) IIIMO t ^ tBKMA ^ NllU»S Of OOU VOllS!^ Of QOI!pO»« «JUyi^ Of 
opi»* 1 i^3.o« £0 & 61 v ^ 0 o«i!^ai!iiit tlie vul^o of t * OJS .^ 
( l i i ) Bat \ii«a 1^« £s««& va lu^ ^ e^ PI^ OfO ftil«t« of tiiwlar OBOVfod 
f«sBi8X«0 nori^  ooiaiioffod to ti«o ^ | tliroo 4 ^ m& fomp d ^ ^Ui 
stftfvod tmnlm ^ # valuo of t * @Of 7«1 «na 8«t« l>< 0 ^ » 
(^ \V3 '-Sum t ^ i3«im i>oliiiii@ of oelX voI»»« of oovpofo oUoto of 
&«»% iit€tif«d foaolM %ror« oo^ovea to ti#o 4asr| l iur^ disr anS 
foisff 4H^ old ttevr«l fooolLoBt « ^ irii2iio of t • 3«S0i 8f£^ tod 
3*53, p ^ aoit P < o,fi@ mAf< o,ca. 
